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I Section 1
- Pro j ect Ob j ective
• CDM Federal's objective is to provide oversight and documentation of field activities

conducted by United Park City Mines Company (UPCM) as part of the focused

I remedial investigation (RI)/feasibility study (FS). CDM Federal's sampling
requirements can be found in Appendix G of the SAP. Oversight activities will help
ensure that UPCM performs field investigations according to the approved site work

I plan, SAP, and standard operating procedures (SOPs).
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Section 2
Sampling Activities Conducted by Date

2.1 May 7,2001
CDM Federal arrived at the site at 11:00 am. Persons at the site included Kerry Gee of
UPCM and three staff members from Resource Management Consultants (RMC). The
field activities for the day included oversight and split sampling of surface water and
depth of cover (onsite) soil. The weather was warm and sunny. Modified level D
personal protection was used. CDM Federal filtered all split and duplicate dissolved
surface water samples, using a Geotech Geoprobe 2 peristaltic pump (serial #
E00004794), silicone tubing, and 0.45 micron disposable filters. No other field
equipment was used.

2.1.1 Surface Water Sampling
Upon arrival, CDM Federal learned that RMC had begun sampling and had already
sampled the two surface water locations where CDM Federal was to collect split
samples according to Appendix G in the SAP. CDM Federal collected surface water
samples and one duplicate at those two locations. Five bottles, as described in Table 2
of the SAP, were collected for each split and duplicate sample. CDM Federal collected
all samples and filtered for dissolved metals in accordance with methods described in
the SAP. All samples were kept on ice from the time of collection through shipment
to the laboratory. CDM Federal conducted oversight on the final three sampling
locations (CDM Federal sample locations 006,007, and 008, RMC sample locations RF-
3-2, RF-2, and RF-1). Table 1 presents UPCM sample locations, the UPCM sample
numbers, and CDM Federal's sample numbers for the locations where surface water
split and duplicate samples were collected on May 7th.

Table 1 Location and Sample Numbers of CDM Federal's Split and Duplicate
Surface Water Samples Collected May 7th

UPCM
Sample

Location

RF-6-2

KF-6-2

RF-7-2

UPCM Sample
Number

RF-SW-RF6-2

KF-SW-RF6-2

RF-SW-KF7-2

Split

X

X

Duplicate

X

CDM Federal Sample Number

01-E2-SW-003-0

01-E2-SW-303-0 .

01-E1-SW-002-0

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

CDM Federal Program* Corporation
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Section 2
Sampling Activities Conducted by Date

Deviations from the SAP
The two locations where CDM Federal, according to the SAP, was to collect split and
duplicate samples had already been sampled by RMC earlier that morning. Therefore,
the aliquot sequence presented in Table 3-1 of Appendix G in the SAP could not be
followed for the samples collected by CDM Federal at these locations. In addition,
oversight at those two locations, as well as locations RF-8, RF-5, and RF-4, was not
conducted.

2.1.2 Onsite Depth of Cover Soil Sampling
RMC began the onsite soil sampling during the afternoon of May 7th. Sampling began
at the northeast section of the site. Figure 5 from the SAP shows the grid pattern used
to locate sampling sites. CDM Federal numbered the grid in the field starting with
001 in the northeast section. UPCM sample locations are listed on Figure 1, with CDM
Federal sample locations in parenthesis. Sample locations were staked by RMC
personnel prior to sampling. A shovel was used to dig a hole, not to exceed 1 foot in
depth. The hole was inspected for a delineation of cover soil and tailings. If that
delineation was found, a surface sample was taken at 0-2 inches and a depth sample
was taken two inches above the tailings. If no delineation was found, a backhoe was
used to dig a deeper hole where delineation could be found. The aliquot sequence
presented in Table 3-1 of Appendix G in the SAP was followed for each split and
duplicate sample. RMC collected all samples. All samples were kept on ice from the
time of collection through shipment to the laboratory. Table 2 presents UPCM sample
locations, the UPCM sample numbers, and CDM Federal's sample numbers for the
onsite soil locations where splits and duplicates were taken on May 7th.

Table 2 Location and Sample Numbers of CDM Federal's Split and Duplicate
Onsite Soil Samples Collected May 7th

UPCM

Sample

Location

41

3H

3H

5G

5G

UPCM Sample

Number

RF-ON-U 0-2"

RF-ON-3HO-2"

RF-ON-3H 0-2"

RF-ON-5G 0-2"

RF-ON-5G 0-2"

Split

X

X

X

Duplicate

X

X

CDM Federal Sample Number

01-E2-ON-001-2

01-E2-ON-005-2

01-E2-ON-305-2

01-E2-ON-007-2

01-E2-ON-307-2

2-2

All samples collected on May 7th, were packaged and shipped in accordance with
CDM Federal's SOPs presented in Appendix G of the SAP. The samples were shipped
overnight to Columbia Analytical Services in Kelso, Washington where samples were
analyzed for parameters listed Appendix G of the SAP.

CDM Federal Programs Corporation
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Section 2
Sampling Activities Conducted by Date

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
CDM Federal was supposed to take a sample at location 003 (RMC 5H) according to
Appendix G in the SAP. However, after digging with a backhoe, it was decided by
RMC and CDM Federal that this sample location was off of the tailings
impoundment. Using a random number generator, sample location 019 (RMC 3E) was
selected as the alternate split sample location. This onsite soil sample split was
subsequently collected on May 8*. Aliquot sequences for the duplicate samples (i.e.,
005 and 007) were not followed.

2.2 May 8,2001
CDM Federal arrived at the site at 8:30 am. Persons at the site included three staff
members from RMC. The field activities for the day included oversight and split
sampling of onsite soil. The weather was warm and sunny. Modified level D personal
protection was used. CDM Federal did not use any field equipment on this day.

2.2.1 Onsite Depth of Cover Soil Sampling
The majority of the remaining onsite soil samples were collected on May 8th. RMC
found that sample locations on the southern half of the tailings impoundment had
substantial amounts of cover soil. Therefore, they decided to dig all of these holes
with a backhoe. RMC collected all samples. All samples were kept on ice from the
time of collection through shipment to the laboratory. Table 3 presents UPCM sample
locations, the UPCM sample numbers, and CDM Federal's sample numbers for the
onsite soil locations where split samples were collected on May 8th.

Table 3 Location and Sample Numbers of CDM Federal's Split Onsite Soil Samples
Collected May S*

UPCM
Sample
Location

2H

4G

3G

3E

UPCM Sample
Number

RF-ON-2HO-2"

KF-ON-4G5-7"

FF-ON-3GO-2"

RF-ON-3E 15-17"

Split

X

X

X

X

Duplicate CDM Federal Sample Number

01-E2-ON-006-2

01-E2-ON-008-7

01-E2-ON-009-2

01-E2-ON-019-18

CDM Federal Programs Corporation
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Section 2
Sampling Activities Conducted by Date

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
There were no deviations from this SAP on this day.

2.3 May 9,2001
CDM Federal arrived at the site at 8:30 am. Persons at the site included three staff
members from RMC. The field activities for the day included oversight and split
sampling of onsite soil, offsite soil, and test pit tailings. The weather to start the day
was cloudy and cool, but later turned sunny and warm. Modified level D personal
protection was used.- CDM Federal did not use any field equipment on this day.

2.3.1 Onsite Depth of Cover Soil Sampling
The remaining onsite soil samples were collected on May 9th. CDM Federal decided,
due to the multiple sampling events occurring simultaneously on this day, to let RMC
collect the remaining onsite cover soils including three split samples for CDM Federal
without oversight. RMC collected all of the split samples. RMC reported that all
samples were kept on ice from the time of collection until being transferred to CDM
Federal and that they followed the aliquot sequence. Once CDM Federal regained
custody of the samples, they were kept on ice through shipment to the laboratory.
Table 4 presents UPCM sample locations, the UPCM sample numbers, and CDM
Federal's sample numbers for the onsite soil locations where splits were collected on
May 9*.

Table 4 Location and Sample Numbers of CDM Federal's Split Onsite Soil Samples
Collected May 9th

UPCM

Sample

Location

4G

IE

3D

UPCM Sample

Number

RF-ON-4G 0-2"

RF-ON-1EO-2"

RF-ON-3DO-2"

Split

X

X

X

Duplicate CDM Federal Sample Number

01-E2-ON-008-2

01-E2-ON-021-2

01-E2-ON-025-2

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

2-4 Federal Programs Corporation
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Section 2
Sampling Activities Conducted by Date

Deviations from the SAP
According the SAP, CDM Federal was to collect an onsite soil sample at location 016
(RMC IF). However, this location was beneath thirty feet of topsoil recently brought
to the site, and was unable to be sampled due to the limitations of the sampling
equipment to reach the necessary depth. Using a random number generator, sample
location 021 (RMC IE) was selected as the alternate split sample location. CDM
Federal did not conduct oversight at three locations (i.e., CDM Federal sample
locations 008,021, and 025), due to other sampling occurring simultaneously at the
site. CDM Federal asked RMC to follow the aliquot sequence in Appendix G in the
SAP while sampling these locations, however because no oversight was conducted at
these sampling locations, CDM Federal cannot say for sure that the aliquot sequence
was followed.

2.3.2 Offsite Soils
Offsite soils were collected along three transects (two south and one north) outside of
the tailings impoundment. CDM Federal numbered the sample locations in the field
starting with 001 on the westernmost sample location on the north transect. UPCM
sample locations are listed on Figure 1, with CDM Federal sample locations in
parenthesis. RMC personnel staked the sampling locations prior to sampling. A
shovel was used to dig a six-inch hole, and a sample was taken at both 0-2 inches and
1-6 inches, RMC collected all samples. The aliquot sequence presented in Table 3-1 of
Appendix G in the SAP was followed for each split and duplicate sample. All samples
were kept on ice from the time of collection through shipment to the laboratory. Table
5 presents UPCM sample locations, the UPCM sample numbers, and CDM Federal's
sample numbers for the offsite soil locations where split and duplicate samples were
taken on May 9th.

CDM Federal Programs Corporation 2-5
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Section 2
Sampling Activities Conducted by Date

Table 5 Location and Sample Numbers of CDM Federal's Split and Duplicate
Offsite Soil Samples Collected May 9th

UPCM

Sample

Location

T3A

T3B

T3B

T3F

T3D

T2H

T2H

T2C

T2A

UPCM Sample

Number

RF-OF-T3AO-2"

RF-OF-T3B 1-6"

RF-OF-T3B 1-6"

RF-OF-T3F 1-6"

RF-OF-T3D 0-2"

RF-OF-T2H 1-6"

RF-OF-T2H 0-2"

RF-OF-T2CO-2"

RF-OF-T2AO-2"

Split

X

X

X

X

X

X

X

X

Duplicate

X

CDM Federal Sample Number -

01-E2-OF-019-2

01-E2-OF-020-6.

01-E2-OF-320-6

01-E2-OF-024-6

01-E2-OF-022-2

01-E2-OF-016-6

01-E2-OF-016-2

01-E2-OF-011-2

01-E2-OF-009-2

2-6

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
Offsite soils were collected along three transects (two south and one north) outside of
the tailings impoundment. According to-the SAP, the two transects south of the
tailings impoundment were suppose to have eleven sampling points. During the
staking of these sample locations it was decided by Jim Christiansen (EPA) and Kerry
Gee (UPCM), not to use the easternmost sampling location for these two transects
because of their distance from the tailings impoundment. Therefore, instead of the 30
total sample locations originally discussed in the SAP, there were only 28.

2.3.3 Tailings Test Pits
Three tailings test pits were dug onsite. UPCM sample locations are listed on Figure 1,
with CDM Federal sample locations in parenthesis. A backhoe was used to dig the
tailings test pits. Sample depths were measured starting from the soil/tailings
interface. Therefore, a 0-1 ft. sample was a sample taken from 0-1 ft. below the
tailings/cover soil interface. RMC collected all samples. RMC reported that all
samples were kept on ice from the time of collection until being transferred to CDM

CDM Federal Programs Corporation
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Section 2
Sampling Activities Conducted by Date

Federal. Once CDM Federal regained custody of the samples, they were kept on ice
through shipment to the laboratory. Table 6 presents UPCM sample locations, the
UPCM sample numbers, and CDM Federal's sample numbers for the test pit tailings
locations where split and duplicate samples were taken on May 9th.

Table 6 Location and Sample Numbers of CDM Federal's Split and Duplicate Test
Pit Tailing Samples Collected May 9th

UPCM
Sample
Location

TP1

1P1

TP2

TP3

UPCM Sample
Number

RF-TA-TP1 3'

RF-TA-TP1 3'

RF-TA-TP24'

RF-TA-TP3 2'

Split

X

X

X

Duplicate

X

CDM Federal Sample Number

01-E2-TA-001-3

01-E2-TA-301-3

01-E2-TA-002-4

01-E2-TA-003-1

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
RMC made an in-the-field decision to dig three test pits during this sampling event
instead of the planned five test pits discussed in the SAP. Therefore, based on a
frequency of 20% for split samples, CDM Federal made the decision to take three split
and one duplicate sample versus five split and one duplicate sample discussed in
Appendix G of the SAP. The new test pit split and duplicate locations with depths are
presented in Table 7.

Table 7 CDM Federal Test Pit Split and Duplicate Locations
Test Pit

Test Pit 1

Test Pit 1

Test Pit 2

T«stPit3

Depth

2-3'

2-3' (duplicate)

3-4'

0-2'

CDM Federal Program Corporation
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Section 2
Sampling Activities Conducted by Date

2.4 May 10,2001
CDM Federal arrived at the site at 8:30 am. Persons at the site included three staff
members from RMC. The field activities for the day included oversight and split
sampling of offsite and background soil. The weather was sunny and warm.
Modified level D personal protection was used. CDM Federal did not use any field
equipment on this day.

2.4.1 Offsite Soils
The remaining offsite soils were sampled during the morning of May 10th. RMC
collected alTsamples. The aliquot sequence presented in Table 3-1 of Appendix G in
the SAP was followed for each split and duplicate sample. All samples were kept on
ice from the time of collection through shipment to the laboratory. Table 8 presents
UPCM sample locations, the UPCM sample numbers, and CDM Federal's sample
numbers for the offsite soil locations where split and duplicate samples were taken on
May 10*.

Table 8 Location and Sample Numbers of CDM Federal's Split and Duplicate
Offsite Soil Samples Collected May 10th

UPCM

Sample

Location

TIB

TIC

T1D

T1D

T1F

UPCM Sample

Number

RF-OF-T1B1-6"

RF-OF-T1C1-6"

RF-OF-T1DO-2"

RF-OF-T1D 0-2"

RF-OF-T1FO-2"

Split

X

X

X

X

Duplicate

X

CDM Federal Sample Number

01-E2-OF-002-6

01-E2-OF-003-6

01-E2-OF-004-2

01-E2-OF-304-2

01-E2-OF-006-2

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
There were no deviations from the SAP.

2-8 CDM Federal Programs Corporation
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Section 2
Sampling Activities Conducted by Date

2.4.2 Reference (background) Soils
CDM Federal numbered in the field reference sample locations presented on Figure 2
of the SAP. CDM Federal sample locations were determined using Figure 2 and which
were staked prior to sampling. UPCM sample locations along with CDM Federal
sample locations in parenthesis are presented on Figure 2 of this document. A shovel
was used to dig a hole, and a sample was collected at 0-2 inches. RMC collected all
samples. All samples were kept on ice from the time of collection through shipment to
the laboratory. Table 9 presents UPCM sample locations, the UPCM sample numbers,
and CDM Federal's sample numbers for the reference (background) soil locations
where split and duplicate samples were taken on May 10th.

Table 9 Location and Sample Numbers of CDM Federal's Split and Duplicate
Reference (background) Soil Samples Collected May 10th

UPCM

Sample

Location

BG-3

BG-3

BG-4

UPCM Sample

Number

RF-BG-BG3

RF-BG-BG3

RF-BG-BG4

Split

X

X

Duplicate

X

CDM Federal Sample Number

01-E2-RF-003-2

01-E2-RF-303-2

01-E2-RF-004-2

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
Two teams were used to collect all of the reference (background) samples on May 10th.
As a result/ CDM Federal was unable to oversee all of the reference sampling. CDM
Federal observed sampling at locations 003,004,006,007,008, and 009.

Based on draft versions of the SAP, CDM Federal assumed thirty reference
(background) sampling locations. The final version of the SAP described only eleven
sampling locations. Therefore, CDM Federal needed to change its planned estimate of
six duplicates and one split It was decided in the field, based on a frequency of 20%
for split samples/ to only collect two split samples and one duplicate sample. The first
two split sample locations (003 and 004) and the duplicate location (003) presented on
Table 3-1 in Appendix G of the SAP were used. In addition, because the estimated
number of sampling locations had changed, the aliquot sequence presented on Table
3-1 in Appendix G of the SAP was not followed.

CDM Federal Programs Corporation

P:\32l04ACMM\S«lwlng Evm J Mty 7 200ATMMCM OvwUglH RoportSiaJoei laoc

2-9



Section 2
Sampling Activities Conducted by Date

2.5 May 11, 2001
CDM Federal arrived at the site on at 8:00 am. Persons at the site included three staff
members from RMC. The field activities for the day included oversight and split
sampling of sediment in the diversion ditch. The weather was sunny and warm.
Modified level D personal protection was used. CDM Federal did not use any field
equipment on this day.

2.5.1 Sediment
CDM Federal numbered the sampling locations in the field starting with 001 at the
westernmost location. Sample locations were determined using Figure 5 in the SAP.
UPCM sample locations along with CDM Federal sample locations in parenthesis are
Listed on Figure 1. RMC used a stainless steel corer to collect the samples. All samples
were kept on ice from the time of collection through shipment to the laboratory. Table
10 presents UPCM sample locations, the UPCM sample numbers, and CDM Federal's
sample numbers for the sediment locations where splits and duplicates were taken on
May

Table 10 Location and Sample Numbers of CDM Federal's Split and Duplicate
Sediment Samples Collected May 11th

UPCM

Sample

Location

SD-1

SD-1

UPCM Sample

Number

RF-SD-SD1 0-6"

RF-SD-SD1 0-6"

Split

X

Duplicate

X

CDM Federal Sample Number

01-E2-SD-001-6

01-E2-SD-301-6

2-10

All samples collected between May 8th and May 11th were packaged and shipped in
accordance with CDM Federal's SOPs presented in Appendix G of the SAP. The
samples were shipped overnight to Columbia Analytical Services in Kelso,
Washington where samples were analyzed for parameters listed Appendix G of the
SAP.

Sample Results
Appendix B of this report presents the methods, results, and laboratory remarks for
both the CDM Federal and UPCM samples. In addition, usability is noted based on
criteria presented in section 4.

Deviations from the SAP
Originally, CDM Federal assumed ten sediment sampling locations, however the final
version of the SAP presented only six sample locations. Therefore, based on a
frequency of 20% for splits, CDM Federal only took one split sample and one
duplicate sample versus two split samples and one duplicate sample discussed in
Appendix G of the SAP.

CDM Federal Programs Corporation

Ptt2UMUC!\auvS<nipigng Event 2 Mjy 7 2000\T«*niaH OvenlgM Roportiajalon 2.HOO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Section 2
Sampling Activities Conducted by Date

According to the SAP, two groundwater monitoring wells were to be installed along
Silver Creek, and two piezometers were to be installed south of the tailings
impoundment. It was decided by Kerry Gee (UPCM) and Jim Frike (RMC) to install
two additional monitoring wells south of the tailings impoundment in place of the
piezometers. Originally the plan was to have all groundwater monitoring wells
installed by Friday May 11th, and sample them on Monday May 14th. However, a call
to CDM Federal from RMC on Monday May 14th indicated that there were problems
installing the wells, and that installation and ground water sampling would not
happen before Tuesday May 29th. CDM Federal coordinated with Mo Slam of the
Utah Department of Environmental Quality (UDEQ) to collect and ship the split and
duplicate samples for analysis.

CDM Federal Program Corporation 2-11
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Section 3
Data Quality Assessment
Section 2 of Appendix G in the SAP outlines data quality objectives for this project.
Table 11 presents an assessment of data quality related to field investigation
oversight.

Table 11 Data Quality Assessment for Environmental Samples
DQO Step

1: Problem Statement

2; Identify the
Decision

3: Inputs to the
Decision

4: Study Boundaries

5: Decision Rule

6: Limits of Decision
Errors

Project Objective Description
The objective is to provide oversight and
documentation of field activities conducted by
UPCM as part of the focused RI/FS. Oversight
activities will help ensure that UPCM performs field
investigations according to the approved site work
plan, SAP, and SOPs.
Are the data that UPCM collects during the focused
RI/FS field investigation representative of current
site conditions?

Concentrations of analytes listed in Table 2 (UPCM
2001) in samples of surface water, soil, and sediment
collected by both CDM Federal and UPCM.
The horizontal spatial boundaries are identified in
Figure 2 of UPCM's work plan (UPCM 2000). The
vertical spatial boundaries are from the natural
ground surface to 40 feet below ground surface.
Temporal boundaries are from the time tailings
were first placed on site (prior to 1950) to the present
day.
For this investigation the actual concentration values
of parameters listed in Table 2 (UPCM 2001) will be
used to make decisions. These concentrations in split
samples of surface water, soil, and sediment
compared to concentrations of the same analytes in
the original samples collected by UPCM. The RPDs
will be calculated if both results are positive and > 5
reporting limit. The action level for tie RPDs are <35
percent for water, and <50 percent for solids. If
either result is < 5 times the reporting limits, then
the action level is < 2 times the reporting limits for
surface water and < 4 times for solids. If either
concentration is non-detect, then there are no
evaluation criteria.
For this project no "gray region" has been
established. However, tolerable decision limits have
been established to allow decision-makers to use
professional judgment when necessary. For a water
matrix, the tolerable decision limit is ± 10 percent
(i.e., 25 percent - 45 percent) for RPDs and ± I

Assessment
Field sampling oversight was
conducted to assess the
problem statement.

Surface water, onsite soil,
offsite soil, background soil,
and tailings samples were
collected by CDM Federal
personnel and analyzed and
compared to UPCM data to
determine whether UPCM
data may represent current site
conditions.
Samples for all media were
analyzed to determine the
concentration of analytes.
Samples for all media were
collected within the horizontal
and vertical spatial
boundaries.

RPDs were calculated, where
appropriate, for the CDM
Federal/UPCM split samples.
These RPDs were then
evaluated. If either result was
less than five times the
reporting limit, the reporting
limits were evaluated.

No samples fell within the
tolerable decision limits.

CDM Federal Programs Corporation
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Section 3
Data Quality Assessment

DQO Step

7: Optimize the
Decision for Obtaining
Data

Project Objective Description
reporting limit for results < 5 times reporting limits.
For soil and sediment matrices the tolerable decision
limit is ± 10 percent for RPDs and ± 1 reporting
limits for results < 5 times reporting limits
Identify the most resource-effective sampling design
that generates data to satisfy the DQOs in the
previous steps.

Assessment

The SAP (UPCM 2001)
provided procedures for
sampling and analysis to
satisfy DQOs for this project
and was approved by EPA.
Deviations from the SAP did
not affect quality of data
collected.

3-2 CDIwI Federal Programs Corporation
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Section 4
Conclusions
When taking a quality control (QC) sample (i.e., split sample) a method needs to be
established to determine if the concentration of an analyte in the original sample (i.e.
UPCM sample) is similar to the concentration of that analyte in the split sample (i.e.,
CDM Federal sample). Figure 3 presents the process established in the Contract
Laboratory Guidelines for Inorganic Data Review (EPA 1994) to make such a
comparison. If it is determined that the two samples are similar (i.e., acceptable), that
indicates that most likely the concentration of the analyte in the original sample is
representative of current site conditions. However, theoretically both samples could
be wrong and therefore it cannot be said with one hundred percent confidence that
data considered acceptable is representative of site conditions.

A total of 222 samples were compared using this method and eighty seven percent are
considered to be acceptable based on the guidelines. Selenium was the only chemical
in soil to have one hundred percent acceptability. This means that all of the original
and split samples had similar concentrations and therefore the original sample
concentrations are considered to be representative of current site conditions. The
majority of the remaining chemicals had acceptability percentages that ranged from
83 and 92 percent. Lead and zinc, were the only chemicals to have low acceptability
(68% and 69% respectively), which indicates that it is less certain that the original
samples are representative of current site conditions for these chemicals.

Many of the samples with criteria outside of the acceptable range were most likely
due to the fact that the sample was a mixture of tailings and soil (e.g., taken at the
interface between the two media). Because these two materials may have very
different concentrations of analytes, the mixture was very heterogeneous and
homogeneity may not have been accomplished in the field. Also, due to the
heterogeneity of the material it is difficult to determine what concentrations of
analytes are actually representative of site conditions. Another possible explanation is
that each lab used a different method in analyzing soil (CDM Federal Method 6020
and UPCM Method 6010). This analytical difference did not have an effect on other
chemicals, however it cannot be ruled out as a possible contributor to the differences
seen in the data.

Water samples meet the acceptance criteria for every chemical except total and
dissolvedcopper. The CDM Federal water samples, however, are not considered split
samples because they were collected at a later time than the UPCM samples.
Therefore, they cannot be used to determine if the UPCM samples are representative
of site conditions at the time of their sampling. The split and duplicate CDM Federal
water samples (01-E2-SW-003-0 and 01-E2-SW-303-0) were evaluated and for each
chemical there was 100% acceptability.
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Section 5
Recommendations
CDM Federal recommends that two actions be taken during the next sampling event
to determine why there are differences between CDM Federal and UPCM data. The
first is to send a performance evaluation (PE) sample consisting of all of the relevant
analytes to both laboratories. This would determine if there was a lab effect that could
explain the differences in the data. The second suggestion would be to have the CDM
Federal laboratory analyze twenty percent of the samples by both methods. This
would determine if there was a method effect that could explain the differences in the
data. At this point in time to be on the conservative side, the highest concentrations
should be used as representative of current site conditions.
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I Data Validation Report: Trace Metals

(Sb, As, Cd, Cr, Cu, Pb, Se, Ag, Zn)

•

Project: Richardson Flats
May 2001 Sampling

Project Manager: JeffMontera
I Site: Richardson Hats

Sample Delivery Group (SDG): K2103393 (U8-010079)

•

Contract Laboratory: Columbia Analytical Services
Kelso, Washington

Reviewer: Lisa Burnley, CDM Federal

I Second Reviewer: Amy Ballow, CDM Federal

Date Reviews Completed: June 21,2001
• Matrix: Soil

I Data validation was performed following the guidelines in the Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (USEPA, February
1994).

| All data are considered to be valid and acceptable including those analytes that have
been qualified as estimated (J). All actions are detailed in the following report.

• This report includes analytical results for eight soil samples (listed below) collected at
the Richardson Flats Site during May 2001 and analyzed for trace metals as listed

• above by Columbia Analytical Services, Kelso, Washington.

Sample Numbers:

| 01-E2-ON-006-2 01-E2-OF-020-6
01-E2-ON-025-2 01-E2-OF-320-6

I 01-E2-OF-016-2 01-E2-OF-022-2
01-E2-OF-016-6 01-E2-OF-003-6

• 1. Holding Time and Sample Preservation

All holding times were met.

™ 2. Instrument Calibration and Calibration Verification

• The criteria for initial calibration verification (ICV) and continuing calibration
verification (CCV) were within control limits.

I

I
• CDM Federal Programs Corporation 1
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Data Validation Report
Richardson Flats

3. Blank Contamination

I The highest concentration of an analyte detected in a blank sample is used to
determine an action level for purposes of data qualification. Blank

_ contamination and actions are discussed below.

(A) Laboratory Blanks

•

Antimony was detected in the preparation blank at 0.07 mg/kg. The detected
results for antimony in samples 01-E2-ON-006-2 and 01-E2-ON-025-2 were
qualified as non-detected (U).

J (B) Calibration Blanks
Calibration blank data met required criteria.

| (C) Equipment Rinsate and Field Blanks
No equipment rinsate blanks or field blanks were analyzed with this job

m number.

4. Matrix Spike (MS) Analyses

| The MS analyses were performed for all applicable analytes. The percent
recovery (%R) for antimony at 35% was below validation QC limits of 75-

1 125%. The results for antimony in all samples were qualified as estimated (J).
All other percent recoveries were within QC limits in the MS analysis.

• 5. Laboratory Control Samples

The laboratory control samples were analyzed for all analytes and the results
I are within the required QC limits.

6. Laboratory Duplicate Sample Analyses

All calculable relative percent differences (RPDs) were less than or equal to
validation limits of 35 % or within the control limit of ± 2*CRDL.

7. Field Duplicates

I All field duplicate results were within acceptable control limits for sample
duplicates 01-E2-OF-020-6/ 01-E2-OF-320-6.

• 8. Instrument Detection Limits

• Instrument detection limits met the specified limits of this project.

I
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Data Validation Report
Richardson Flats

9. Inductively Coupled Plasma Serial Dilution Analysis

Serial dilutions were performed for each matrix and results of the diluted
sample analysis agreed within 10% of the original undiluted analysis except
for zinc at 11% using Method 6020. All detected zinc results by Method 6020
were estimated (J) (i.e., in all samples). It should be noted that the laboratory
did not flag the zinc results on the summary Form Is with an "E" qualifier to
indicate serial dilution problems.

10. System Performance and Overall Assessment

The data from the analysis of the listed samples are usable for their intended
purpose including the results that were estimated (J/UJ).

CDM Federal Programs Corporation
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I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

List all analytes which do not meet holding time criteria

Sample ID Matrix
List Pre-
servative
(A. B, C)

Date
Collected

•Metals
Analysis

Date/s

*Hg CVAA
Analysis

Date

*CN Analysis
Date

Analysis
Date/s

No. of Days
Past Holding

Time
Action

01 „ /^

I

I

I

I

I

I

I

I

I

I

COMMENTS

(<?O3-O

Actions!

1. If holding times are exceeded, all sample results are estimated (J)/(UJ).
2. If holding times are grossly exceeded (>=2'hoWlng time), detected results are
estimated (J), and non-detected results are rejected (R).

Validated by:

A. Preserved w/HN03 and coded to 4*C

B. Cooled to 4°C

C. No Preservative

Review By:

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cyanide

160 days

28 days

14 days

AQUEOUS

pH < 2 W/HN03, 4 Deg. C

pH < 2 W/HN03, 4 Deg. C

pH>l2w/NaOH, 4 Deg. C

SOIL

4 Deg. C

4 Deg. C

4 Deg. C

Holding Time = Analysis Date - Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA. Inorg98.xls
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IIA. INORGANIC ANALYSIS WORKSHEET - ICR^CALIBRATIONS

BATCH: K

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

{ ̂  r* 4-t

ICV
CCV

xvo_x /V

^ •

^<£!_——--

TRUE

V.4-/
:»•*-

Found %R Action Samples Affected

CCV run after CRI, every 10 samples and at end of sequences? (CLP only) Yes No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS

Actions:

ICV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVERY
<75% 75-89% 90-110% 111-125% >125%

R J V J R
R UJ V V V

1. If the Instrument was not calibrated dally and each time the Instrument was set up, qualify the data as rejected (R). InoraQS xls



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

** 1 BATCH: lA.

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

31,

ICB
CCB

PB/MB

06

IDL Blank Cone.

0.0") /

5 * Bl. Cone.

0..O

Action

^/

Samples Affected

\ .1' /
1

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB Is < CRDL *

Verify

One prep blank per matrix

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, include above If applicable to project.

COMMENTS

Actions:

1. If [Blankj < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > = IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > - IDL and < 5* |Blank| are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J). Inorg98.xls



IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

ilSL-s* In

Analyte Sample Result ICS Value Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte

s i

C^/~/ /<• /• •"

%R

- /
- /'t&^T

Action

_^--

/
/

Samples Affected

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No
COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY

<50% 50-79% 80-120% >120%

R J V J

R UJ V V

Inorg98.xls
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V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: ^o.l BATCH:

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

7

V

Sample ID

•& \

\,i£\

Analyte

5^J
x

'A/F^V ^jt
^^

.

s

Spiked
Sample
Result

HO."!

^L4\^/i
*

—^

Sample
Results

0.3^7

^ .
\S'^f

Spike Added

>n
%R

33 ^
s

Action

'

Samples Affected

tfll &o&-^c2 s
s

,

1. Was a pre-dlgestiop -matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? /Yes / N o . •

2. Was a post-digestiorynatrix spike analyzed for all ICP elements, except Silver, mat did not meet the pre-
digestlon matrix spiMTfecovery criteria? Yes No NA .̂ \ •

3. Was a matrix spike prepared for each different sample matrix? / Yes J No

COMMENTS (. ^, — -""̂

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY
< 30% 30-74% 75-125% > 125%

Detected results J J V J

Non-detected Results R UJ V V

If analyte concentrations In the sample Is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls
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VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: -5,; . 1 BATCH:

List all parameters that do not meet RPD or CRDL criteria.

Sample ID

Cr

<=

Analyte

•f-r-f-^ —

Sample
Result

*^'4-

Dup. Results

/

/

RPD Difference3 Action Samples Affected

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5'CRDL, estimate (J/U J) all sample results of the same matrix if the RPD Is > 20%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID ^^_C^-^
If both sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPpis > 35%. \j
If either sample value < 5'CRDL, and the difference between the duplicate and the original is >K£RDL^estifflate (J)/(UJ) all sample results of the

Difference = |Sample result - Duplicate sample result]
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever Is more frequent

Inorg98.xls
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VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria.

LCSID

C.r>

Analyte

l^r^ /

True Value

•n<^^

Found Value

S

^/

%R Action . Samples Affected

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

<50%
R
R

BELOW
CONTROL

LIMITS
J

UJ

PERCENT RECOVERY
50-79% 80-120% • >120%

J V J
UJ V V

WITHI
CONTROL

LIMITS

V
V

ABOVE
CONTROL

LIMITS

J
V

Inorg98.xls
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I MATRIX:

Page 15

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

BATCH:

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

t^
IDL

IS/6,''0

50'IDL

SO

Sample
Results

!**.n .

Serial Dilution
Result

7 3 . o > x
'

%D

d

Action

CT ~~s

Samples Affected

All fit*& '

} .

f^^/t'1 A.~ )^b
0

INDUCTIVELY COUPLED PLASMA SERIAL DILUTJONvANALYSIS:
Serial dilutions were performed for each matrix antf results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. / Yes / No
Serial dilutions were not performed for the following: ^^

COMMENTS V ""

.

Actions:

Estimate (J) detected results if %D is > 10%.

NOTES

If results from diluted samples are higher than concentrated sample, matrix Interference should be suspected
and sample results may be biased low.

Inorg98.xls



X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH:

1. Describe any raw data anomalies (I.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? Yes No NA

4. Were ICP Interelement corrections obtained within 12 rnorjlhsjit and preceding, the sample analyses? Yes No NA: month

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained wijnin 3 jrjonths of, and
preceding, the sample analyses? Yes No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No .

7. Were all sample results reported down to MDL if running SW-846 methods? . S*Yes^) No NA

3. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? ( Yes ^ No

COMMENTS

5i

C~J

4. (3

773 toy (<i

Inorg98.xls



Columbia Analytical Services
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METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103393

Date Collected: 05/08/01

Date' Received: 05/14/01

Units: MG/KG

Basis: Dry

• Sample Name: 01-E2-ON-006-2 Lab Code: K2103393-001

1

1

1

1

1

Analyte

Antimony

•'Arsenic

Cadmium

•Chromium

/Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

£020

6020

6020

6020

6020

6020

6020

6020

MRL

0.06

0.6

0.06

0.2

0.1

0.06

1.2

0.02

0.6

Dilution
Factor

5

5
5
5

5
5

5
5

5

Date
Extracted

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

5/29/01

Result

0.37

C Q

N

1.6

0.19

13.3

9.9

14.8

1.2 a
0.21

38.5

U^

T"

% Solids:

Comments:

85.2

00021
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'olumbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103393

Date Collected: 05/09/01

Date'Received: 05/14/01

Units: MG/KG

Basis:
•

Sample Name: 01-E2-ON-025-2 Lab Code: K2103393-002

1

1

1

1

1

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020

6020

HRL

0.06

0.6
0.06

0.2
0.1

0.06

1.2
0.02

0.6

Dilution
Factor

5

5
5
5
5
5
5
5

5

Date
Extracted

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

5/29/01

Result

0.24

C Q

N

3.1

0.39

16.2

21.3

16.4

1.2 U

0.21

62.4

% Solids: 82.9

Comments: 00022

SW,-846



Iolumbia Analytical Services

I

I

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103393

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

Basis:
•

Sample Name: 01-E2-OF-016-2 Lab Code: K2103393-003

1

1

1

1

1

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020

6020

MRL

0.06

0.6

0.06

0.2

0.1

0.06

1.2

0.02

0.6

Dilution
Factor

5
5
5
5
5
5

5
5

5

Date
Extracted

5/29/01

5/23/01

5/23/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/29/01

5/29/01

5/23/01 | 5/29/01

5/23/01

5/23/01

5/29/01

5/23/01

5/29/01

5/29/01

5/30/01

Result

0.89

C Q

N

6.1

0.62

17.7

20.9

62.8

1.2 u
0.54

5/29/01 j 84.1

-f

T

% Solids:

Comments:

82.5

00023.
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'olumbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103393

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

Basis:
•

Sample Name: 01-E2-OF-016-6 Lab Code: K2103393-004

1

1

1

1

1

Analyte

Antimony

Arsenic

Cadmium
Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020

6020

HRL

0.06

0.6

0.06

0.2

0.1

0.06

1.2

0.02

0.6

Dilution
Factor

5

5

5

5

5
5
5
5

5

Date
Extracted

5/29/01

5/23/01
5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

Date
Analyzed

5/30/01

5/29/01
5/29/01

5/29/01

Result

0.63

5.5

0.54

22.3

5/29/01 | 22.8

5/29/01

5/29/01

5/30/01

5/29/01

59.5]

1.2

0.47

91.4

C Q

N

r~i

u

^

"j"

% Solids: 81.6

Comments: 00024

(t/L
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Columbia Analytical Services

I

I

I

I

METALS

-1-

INORGAN1C ANALYSIS DATA SHEET

Client:

Project No. :

Project Name:

Matrix:

U.S. Environmental Protection Agency

U8-010079

NA

SOIL

Service Request: K2103393

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

I ods is ; us

Sample Name: 01-E2-OF-020-6 . Lab Code: K2103393-005

1

1

1

1

1

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020

6020

MRL

0.05

0.5

0.05

0.2

0.1

0.05

1.1

0.02

2.7

Dilution
Factor

5

5
5
5

5
5
5

5
25

Date
Extracted

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

Result

9.25

i

C Q

N

19.3

14.0

16.6

48.5

360

1.1 u
1.98

5/30/01 | 775

"I"

T

% Solids: 75.9

Comments: 00025
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Columbia Analytical Services
METALS

-1-
INORGANIC ANALYSIS DATA SHEET

• Client: U.S. Environmental Protection Agency Service Request: K2103393

Project No. : U8-010079 Date Collected: 05/09/01

• Project Name: NA Date' Received: 05/14/01

Matrix: SOIL Units: MG/KG

•

Basis: Dry'

Sample Name: 01-E2-OF-320-6 Lab Code: K2103393-006

•

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020
6020

MRL

0.05

0.5

0.05

0.2

0.1

0.05

1.1

0.02

2.7

Dilution
Factor

__,
5
5
5
5

5
5
5

5
25

Date
Extracted

5/29/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/23/01 | 5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

5/30/01

Result

5.64

C Q

N

17.7

13.6

14.9

46.5

341

1.1 U

1.45

708

T"

j

% Solids:

Comments:

77.3

0 0 0 2 G

SW-846
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'olumbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103393

Date Collected: 05/09/01

Date'Received: 05/14/01

Units:. MG/KG

Basis: Dry •

I Sample Name: 01-E2-OF-022-2 Lab Code: K2103393-007

1

1

1

1

1

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020

6020

MRL

0.06

0.6

0.06

0.2

0.1

0.06

1.2

0.02

0.6

Dilution
Factor

5
5
5
5
5
5
5
5
5

Date
Extracted

5/29/01

5/23/01

5/23/01
5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/29/01

5/29/01

Result

1.05

C Q

N

4.2

0.66
17.6

5/29/01 | 25.8

5/29/01

5/29/01

5/30/01

5/29/01

32.2
1.2 U

0.52
98.3

3""

'f

% Solids:

Comments:

70.8

00027
SW-846



Columbia Analytical Services

I
I
I
I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103393

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry

• Sample Name: 01-E2-OF-003-6 Lab Code: K2103393-008

1

1

1

1

1

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Lead

Selenium

Silver

Zinc

Analysis
Method

6020

6020

6020

6020

6020

6020

6020

6020

6020

MRL

0.06

0.6

0.06

0.2

0.1

0.06

1.1

0.02

0.6

Dilution
Factor

5
5
5
5
5

5
5

5
5

Date
Extracted

5/29/01

5/23/01

5/23/01

5/23/01

Date
Analyzed

5/30/01

5/29/01

5/29/01

5/29/01

5/23/01 5/29/01

5/23/01 5/29/01

5/23/01 5/29/01

5/29/01 5/30/01

5/23/01 5/29/01

Result

0.45

C Q

N

4.0

0.40
19.9
18.0
30.8
1.1 U

0.34
79.3

"0

tf

% Solids:

Comments:

88.7

00028
SW-846
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Data Validation Report: Trace Metals
(As and Pb)

Project: Richardson Flats
May 2001 Sampling

Project Manager: Jeff Montera
Site: Richardson Flats
Sample Delivery Group (SDG): K2103392 (U8-010079)
Contract Laboratory: Columbia Analytical Services

Kelso, Washington
Reviewer: Lisa Burnley, CDM Federal
Second Reviewer: Amy Ballow, CDM Federal
Date Reviews Completed: June 21,2001
Matrix: Soil

Data validation was performed following the guidelines in the Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (USEPA, February
1994).

All data are considered to be valid and acceptable including those analytes that have
been qualified as estimated (J). All actions are detailed in the following report.

This report includes analytical results for fourteen soil samples (listed below)
collected at the Richardson Flats Site during May 2001 and analyzed for arsenic and
lead metals as listed above by Columbia Analytical Services, Kelso, Washington.

Sample Numbers:

01-E2-ON-008-2 01-E2-OF-002-6
01-E2-ON-009-2 01-E2-OF-004-2
01-E2-ON-021-2 01-E2-OF-304-2
01-E2-OF-009-6 01-E2-OF-006-2
01-E2-OF-011-2 01-E2-RF-003-2
01-E2-OF-019-2 01-E2-RF-303-2
01-E2-OF-024-6 01-E2-RF-004-2

1. Holding Time and Sample Preservation

All holding times were met.

2. Instrument Calibration and Calibration Verification

The criteria for initial calibration verification (ICV) and continuing calibration
verification (CCV) were within control limits.

3. Blank Contamination

CDM Federal Program] Corporation 1

P:\32MMlACMM\a«**ne EMM 1 M«y 7 MMNMl Vdcttfen Rlport»\k21«U92.wpd
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1
1

Data Validation Repo
Richardson Fla

The highest concentration of an analyte detected in a blank sample is used to
determine an action level for purposes of data qualification. Blank
contamination and actions are discussed below.

(A) Laboratory Blanks
None of the target analytes were detected in the method blanks associated
with these samples.

(B) Calibration Blanks
Calibration blank data met required criteria.

(C) Equipment Rinsate and Field Blanks
No equipment rinsate blanks or field blanks were analyzed with this job
number.

4. Matrix Spike (MS) Analyses

The MS analyses were performed for all applicable analytes. The percent
recoveries (%Rs) for arsenic and lead were within the required QC limits.

5. Laboratory Control Samples

The laboratory control sample results for arsenic and lead were within the
required QC limits.

6. Laboratory Duplicate Sample Analyses

All calculable relative percent differences (RPDs) were less than or equal to
validation limits of 35% or within the control limit of ± 2*CRDL.

7. Field Duplicates

All field duplicate results were within acceptable control limits for sample
pairs 01-E2-OF-004-2/01-E2-OF-304-2 and 01-E2-RF-003-2/01-E2-RF-303-2.

8. Instrument Detection Limits

Instrument detection limits met the specified limits of this project.

wDIVI Federal Programs Corporation i
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Data Validation Report
Richardson Flats

1
I
I

9. Inductively Coupled Plasma Serial Dilution Analysis

™ Serial dilutions were performed for each matrix and results of the diluted
sample analysis agreed within 10% of the original undiluted analysis.

10. System Performance and Overall Assessment

• The data from the analysis of the listed samples are usable for their intended
purpose.

I

i
i
i
I
i
i
i
i
i
i
i
I CDM Federal Program! Corporation '.

*\32tO*ACm>M\S«lv*te EvM 2 May 7 2000OM Vddtfon Rtporti\U1CO39Zwfxl



I
I I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH: y(

1
1
1
1
1
1
1
1
1
I
i
•

Sample ID

oi-£j-e/>/-coS--2
/ -^-JL
(/ 1 AJr ^™ ĵ» J-^o^

&£*&<)*!*' G

1
-o'/-A

-T?/«y->
-0^- 6

-ooJ-C

-«.<•/ -y-
-«,sM' \

^-cc<-.i.
I

/ \ -3rt3-X

/ J'-tfo'f- >

f

Matrix

-5 /

w

/

List Pre-

servative

(A. B, C)

£ /

/
x1

Date

Collected

shfai'
s'ldl*}'
4h /£},

s

^

, H

•$/ O/v,
'

L

r -

(
/

•Metals

Analysis

Date/s

'$/>ff/u)*
•'

•

/

,

•Hg CVAA
Analysis

Date

/"

•CN Analysis
Date

Analysis

Date/s

No. of Days

Past Holding

"Jime

r '\

Action

Z/^C— • -

COMMENTS

X î V Pb 0J<^) Go^O '
*• —

/
Me»»«»̂ »̂~̂ »

•

i
i
i
i
i

Aetlona:

1. If holding times are exceeded, all ftmple result* are estimated (JV(UJ).
2. !(holding times are gronly exceeded (>»2*hoWlng time), detected results are
estimated (J), and non-detected results are rejected (R).

Validated by^

A. Preserved W/HN03 and cooled to 4*C

B. Cooled to 4*C

C. No Preservative

Review By:

LJAU -̂
Date:

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cyanide

180 days

28 days

14 days

AQUEOUS

pH<2w/HN03,40eg. C

pH < 2 W/HN03, 4 Deg. C

pH> 12w/NaOH, 4Deg. C

SOIL

4 Deg. C
40eg. C

4 Deg. C

Holding Time = Analysis Date • Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA. Inorg98.xls



I
I IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH: X

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

C^

ICV
CCV

t,/'f^' /f

TRUE

. /
t/s^S

Found
x

/"

%R

^ ^

Action Samples Affected

^ — "" ^ \
CCV run after CRI, every 10 samples and at end of sequences* (CLP only) } Yes No

Was a CRDL check sample (CRI) analyzed at the beginning andsUJha-efid of each sample run f̂CLP only)?) Yes No

COMMENTS C ^— -*^^

I

I

I

Actions:

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVEF
<75% 75-89% / 90-110%

R J / V
R UJ

1-125%

J
V

>125%
R

V

1. If the Instrument was not calibrated dally and each time the Instrument was set up, qualify the data as rejected (R). Inora98 xls



I
MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

J BATCH: U.

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

. / /
/ V (^

-

r— — -!• •"•»"

ICB
CCB

PB/MB

J
s

— — ••

IDL

/
/

Blank Cone. 5 * 81. Cone. Action Samples Affected

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify

One prep blank per matrix

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Field/equipment/rinsate blanks analyzed? If so, Include above if applicable to project.

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > = IDL, then all sample results > • IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > * IDL and < 5* |Blank| are estimated (J).

4. If Blank =• < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J). Inorg98.xls



IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results In ug/L and list any Al, Ca. Fe or Mg results that are greater than the ICSA values.

Sample ID

/
t

Analyte

j*

^/
/

Sample Result

^
^^

•^

ICS Value Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte

/" 1Oy M<^

%R

yv\tA-"~ • . !f- j

Action

/

' 7
S

Samples Affected

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No
COMMENTS

•

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% >120%

V J

V V

Inorg98.xls
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V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: 3c<\ BATCH: M -A

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

rf/3-

Analyte

^<

Spiked
Sample
Result

fO frt^.

Sample
Results

/TV^-f

Spike Added

— /

%R Action Samples Affected

1. Was a pre-digestionrp^nx spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? /Yes ) No

2. Was a post-digesnwt-matrix spike analyzejJJawlCFJ elements, except Silver, that did not meet the pre- ̂
digestion matrix spike recovery criteria? (Yes / No NA «=- . t^ r$~/T~- -~*~^"^
3. Was a matrix spike prepared for each different-sample matrix? /" YesV No

COMMENTS V /

1. If any analyte does not meet the % R criteria, qualify all associated samples using (he following criteria:

Actions:

PERCENT RECOV£RY<r\
<30% 30-74% /75-125% J > 125%

Detected results J J I V / J

Non-detected Results R UJ V_yX^ V

Note

If analyte concentrations In the sample Is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls
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VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: fsJ BATCH: 14. 3. 1 C^/ J-

List all parameters that do not meet RPD or CRDL criteria.

Sample ID

f^r

Analyte

JL/-~

Sample
Result

-x"u— /-

Dup. Results

__ /

RPD Difference3 Action Samples Affected

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix If the RPD is > 35%.
If either sample value < 5'CRDL, and the difference between the duplicate and the original is > 2'CRDL, estimate (J)/(UJ) all sample results of the

Difference = (Sample result • Duplicate sample result)
Include outliers for field duplicates (if applicable)
Hals
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever Is more frequent

Inorg98.xls
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VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria.

LCS ID

c.
*- -^

Analyte

" j t-C~rrj~~

True Value

/n.̂ •

Found Value

\ —/

.

%R

s

Action Samples Affected

Note:

LCS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS Is not required for CN and mercury.

PERCENT RECOVERY
1. AQUEOUS
Detected results

Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

<50% 50-79%
R J
R UJ

BELOW
CONTROL

LIMITS
J

UJ

80-120%
V
V

^
/WITHIN

CONTROL
/ LIMITS y
I V S

\~J^

>120%
J
V

\ ABOVE
/ CONTROL

LIMITS
J

V

Inorg98.xls



I
MATRIX:

Page 15

IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

BATCH: ]A.

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

r.

IDL

•/• . -+-t s •—

50'IDL

/n«4

Sample
Results

/

-^

Serial Dilution
Result

%D Action Samples Affected

f

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:

Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS

I
I
I

Actions:

Estimate (J) detected results if %D is > 10%.

flQTES,

If results from diluted samples are higher than concentrated sample, matrix Interference should be suspected
and sample results may be biased low.

Inorg98.xls



X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

B ATC H:

1. Describe any raw data anomalies (I.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? Yes No NA

4. Were ICP interelement correctionsj>btained within 12 months of. and preceding, the sample analyses? Yes No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
^receding, the sample analyses? ^_ Yes No NA

6. Were all sample results reported down to the IDL if running CLP protocol? Yes No

7. Were all sample results reported down to MDL If running SW-846 methods? ( Yes ̂  No • NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? f Yes ) No

COMMENTS

S.t

Inorg98.xls



Columbia Analytical Services

1
I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

•Client: U.S. Environmental Protection Agency

Project No.: U8-010079

•Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/09/01

Date'Received: 05/14/01

Units: MG/KG

Basis: Dry

Sample Name: 01-E2-ON-008-2 Lab Code: X2103392-001

1
1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.5
0.05

Dilution
Factor

5

S

Date
Extracted

5/24/01

5/24/01 .

Date
Analyzed

5/29/01

5/29/01

Result

2.8
19.0

C Q

% Solids:

Comments:

76.8

M* u"020
SW-846



I
lumbia Analytical Services

I

I

I

1

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/08/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry

Sample Name: 01-E2-ON-009-2 Lab Code: K2103392-002

1

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.5

0.05

Dilution
Factor

5

5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

10.8

24.0

C Q

% Solids:

Contents:

93.9

Ui»021



I
Columbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/09/01

Date' Received: 05/14/01

Units: MG/KG

Basis: Dry

r
i
i

Sample Name: 01-E2-ON-021-2 Lab Code: K2103392-003

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MBL

0.6
0.06

Dilution
Factor

5
5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

9.8
148

C Q

1

% Solids:

Comments:

85.3

UU022

SW-846



I
I'olumbia Analytical Services

I

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: . U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/09/01

Date' Received: 05/14/01

Units: MG/KG

Basis: Dry

Sample Name: 01-E2-OF-009-6 Lab Code: K2103392-004

I
I

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5

5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

11.3

136

C Q

% Solids:

Comments:

83.0

00023



I
I
I
I
I

Columbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry

Sample Name: 01-E2-OF-011-2 Lab Code: K2103392-005

1
1
1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.5

1.10

Dilution
Factor

5

100

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

76.3

2140

C Q

% Solids:

Comments:

76.0



1
Columbia Analytical Services

1 METALS . .
-1-I

I
I

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/09/01

Date'Received: 05/14/01

Units: MG/KG

1
Basis: Dry

Sample Name: 01-E2-OF-019-2 Lab Code: K2103392-006

1
Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5

5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

6.3

58.3

C Q

% Solids:

Comments:

88.7

SW-846



I
ftumbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client:

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

U.S. Environmental Protection Agency Service Request: K2103392

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry

Sample Name: 01-E2-OF-024-6 Lab Code: K2103392-007

1

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5

5

Date
.Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result
•. .

3.1

17.2

C Q

% Solids:

Comments:

82.0

OU-026



I
f lumbia Analytical Services

I

I

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry
•I

Sample Name: 01-E2-OF-002-6 Lab Code: K2103392-008

1

1

•

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5

5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

5.6

69.0

C Q

% Solids:

Comments:

89.6

U0027
C\1t OAf



I
f
I
I
I

'olumbia Analytical Services

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

•

Basis: Dry

_
Sample Name: 01-E2-OF-004-2 Lab Code: K2103392-009

1 -

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5
5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

5.7
82.3

C Q

% Solids:

Comments:

84.0

•M-
(Jti028



I
Columbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

•

Basis : Dry

Sample Name: 01-E2-OF-304-2 Lab Code: K2103392-010

1
Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6
0.06

Dilution
Factor

5
5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

4.4
62.8

C Q

% Solids:

Comments:

86.7

Ui>029
SW-846"



I
Columbia Analytical Services

r
i
i
i

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

1
.Basis : ury

Sample Name: 01-E2-OF-006-2 Lab Code: K2103392-011

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6
0.06

Dilution
Factor

5
5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

5.7
28.9

C Q

•

% Solids:

Comments:

88.7

00030
SW-846



I'olumbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date' Received: 05/14/01

Units: MG/KG

_ • .DCISJ.S ; ufy

I
Sample Name: 01-E2-RF-003-2 Lab Code: K2103392-012

1

1
Analytc

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6
0.06

Dilution
Factor

5

5

Date
Extracted

5/24/01

5/24/01 .

Date
Analyzed

5/29/01

5/29/01

Result

6.4

24.5

C Q

% Solids:

Comments:

84.9

SW-846



I
I
I
I
I

''olumbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

1
.uasis : L>zy

Sample Name: 01-E2-RF-303-2 Lab Code: K2103392-013

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5
5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

6.2

22.3

C Q

% Solids:

Comments:

85.4

OH032
SW-846



I
f 'olumbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103392

Date Collected: 05/10/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry

Sample Name: 01-E2-RF-004-2 Lab Code: K2103392-014

1

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06 .

Dilution
. Factor

5
5

Date
Extracted

5/24/01

5/24/01

Date
Analyzed

5/29/01

5/29/01

Result

4.4

26.4

C Q

-

% Solids:

Comments:

83.8

,I 0^033



Data Validation Report: Trace Metals
(Al, Sb, As, Cd, Cr, Cu, Fe, Pb, Se, Ag, Zn)

Project: Richardson Flats
May 2001 Sampling

Project Manager: JeffMontera
Site: Richardson Flats
Sample Delivery Group (SDG): K2103391 (U8-010079)
Contract Laboratory: Columbia Analytical Services

Kelso, Washington
Reviewer: Lisa Bumley, CDM Federal
Second Reviewer: Amy Ballow, CDM Federal
Date Reviews Completed: June 21,2001
Matrix: Soil

Data validation was performed following the guidelines in the Contract Laboratory
Program National Functional Guidelines for Inorganic Data Revieiv (USEPA, February
1994).

All data are considered to be valid and acceptable including those analytes that have
been qualified as estimated (J). All actions are detailed in the following report.

This report includes analytical results for eight soil samples (listed below) collected at
the Richardson Flats Site during May 2001 and analyzed for trace metals as listed
above by Columbia Analytical Services, Kelso, Washington.

Sample Numbers:

01-E2-ON-008-7 01-E2-TA-002-4
01-E2-ON-019-18 01-E2-TA-003-1
01-E2-TA-001-3 01-E2-SD-001-6
01-E2-TA-301-3 01-E2-SD-301-6

1. Holding Time and Sample Preservation

All holding times were met.

2. Instrument Calibration and Calibration Verification

The criteria for initial calibration verification (ICV) and continuing calibration
verification (CCV) were within control limits.

CDM Federal Program] Corporation

P:\3S6W«AC«0««aimt*iB EvM 2 Miy 7 2000IDM VddiUon R«porB\«1033»1.wW



Data Validation Report
Richardson Flats

3. Blank Contamination

The highest concentration of an analyte detected in a blank sample is used to
determine an action level for purposes of data qualification. Blank
contamination and actions are discussed below.

(A) Laboratory Blanks
Antimony was detected in the preparation blank at 0.07 mg/kg. The detected
results for antimony in samples 01-E2-ON-008-7 and 01-E2-ON-019-18 were
qualified as non-detected (U).

(B) Calibration Blanks
Calibration blank data met required criteria.

(C) Equipment Rinsate and Field Blanks
No equipment rinsate blanks or field blanks were analyzed with this job
number.

4. Matrix Spike (MS) Analyses

The MS analyses were performed for all applicable analytes. The percent
recovery (%R) for antimony at 34% was below validation QC limits of 75-

. 125%. The results for antimony in all samples were qualified as estimated
(J/UJ). All other percent recoveries were within QC limits in the MS analysis.

5. Laboratory Control Samples

The laboratory control samples were analyzed for all analytes and the results
are within the required QC limits.

6. Laboratory Duplicate Sample Analyses

All calculable relative percent differences (RPDs) were less than or equal to
validation limits of 35% or within the control limit of ± 2*CRDL.

7. Field Duplicates

Field duplicate analyses were performed on 01-E2-TA-001-3/01-E2-TA-301-3
and 01-E2-SD-001-6/01-E2-SD-301-6. The RPD for selenium at 200% in
samples 01-E2-TA-001-3/01-E2-TA-301-3 and the RPD for cadmium at 51% in
samples 01-E2-SD-001-6/01-E2-SD-301-6 were outside control limits. No
qualification is taken on field duplicate results.

8. Instrument Detection Limits
CDM Federal Program] Corporation 2



Data Validation Report
Richardson Flats

Instrument detection limits met the specified limits of this project.

9. Inductively Coupled Plasma Serial Dilution Analysis

Serial dilutions were performed for each matrix and results of the diluted
sample analysis agreed within 10% of the original undiluted analysis except
for zinc at 11% using Method 6020. All detected zinc results by Method 6020
were estimated (J) (i.e., in samples 01-E2-ON-008-7 and 01-E2-ON-019-18). It
should be noted that the laboratory did not flag the zinc results on the
summary Form Is with an "E" qualifier to indicate serial dilution problems.

10. System Performance and Overall Assessment

The data from the analysis of the listed samples are usable for their intended
purpose including the results that were estimated (J/UJ).

CDM Federal Program] Corporation
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I
I I. INORGANIC ANALYSIS WORKSHEET - HOLDING TIMES

BATCH:

1
1
J.

1
5

i
i
i
i
i

List all analytes which do not meet holding time criteria

Sample ID

QI-e3-^j.Ot)S''~l

L-c/c,., ?

-TVj-oor-2

-3G/-.3

-oolL-1

y-ooS-/

~*0'ccL'£

/ Jy30f-C

Matrix

5bi\

/

/V

List Pre-
servative
{A, B, C)

&

COMMENTS tfd.tJ,} Sff-li •

Date
Collected

jk<L f

i, '
shki'

I

t
'

, /•

j Mo) '
t * *

•Metals
Analysis
Date/s

s/fo/W</
' '

^

j

/

•Hg CVAA
Analysis

Date

*CN Analysis
Date

fC0/o r C,r>2-o T~2>3*^

Analysis
Date/s

No. of Days
Past Holding

Time

7*
I

Action

^^ ,

frtts^A J

—

& \.Sb.A*.CJ .t.'(v .f^^.f'y
Actions: ' ' ' • f 1 r /

_ 1 . If holding times are exceeded, all sample results are estimated (JV(UJ).
• 2. If holding times are grossly exceeded (>»2"hokJing time), detected results are
| estimated (J), and'non-detected results are rejected (R).

•
Preservative:
A, Preserved W/HNO3 and cooled to 4*C
B. Cooled to 4°C

1 C . No Preservative

ANALYTE HOLDING TIME PRESERVATIVE

1 Metals
Mercury

Cyanide

1

180 days
28 days
14 days

AQUEOUS

. S~i ft--} .1~~J

Validated by: ) , Date:

^ ' 'Review By: A Q_ Date:

rw DALUW ob-ZQ -G]

SOIL
pH < 2 W/HN03, 4 Oeg. C 4 Oeg. C
pH < 2 w/HN03, 4 Deg. C 4 Oeg. C
pH > 1 2 w/NaOH, 4 Deg. C 4 Deg. C

Holding Time = Analysis Date • Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA. Inorg98.xls



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^ff
HA. INORGANIC ANALYSIS WORKSHEET ~ ICPTCALIBRATIONS

BATCH: *-C?J OS 3^1
/

List all ICP analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration verification (CCV).

Analyte

Cr.

ICV
CCV

\fL,rft~- f

^

^^
^— "~

TRUE

n~4-

Found

/

/

%R Action Samples Affected

CCV run after CRI, every 10 samples and at and of sequences/(CLP only) \r*es No
V. —-"*'' x" r~~>» ~^N

Was a CRDL check sample (CRI) analyzed at the beginning anosaUhft*«^ »ach sample crfn (CLP only)? ) Yes No

COMMENTS V ^>^

I
I
I

Actions:

ICV/CCV Actions:

Detected results

Non-detected Results

PERCENT RECOVE
<75% 75-89%

R J
R UJ

>125%
R

V

1. If the Instrument was not calibrated dally and each time the Instrument was set up, qualify the data as rejected (R). Inorq98 X\S



I
MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

*J BATCH: / o5 30/

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

5b

ICB
CCB

PB/MB

PG>

IDL

0.10%

Blank Cone.

VoT'̂ C
'v.

5 * Bl. Cone. Action

u
Samples Affected

^/(/tAM &l, *2—./

*

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL '

Verify

One prep blank per matrix

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV.

Reld/equipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

1. If |Blank| < IDL, no action is taken.

2. If Blank > » IDL, then all sample results > = IDL and < S'Blank are non-detected (U).
3. If Blank = < -IDL, all sample results > = IDL and < 5* |Blank| are estimated (J).

4. If Blank » < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J). Inorg98.xls



I
I
I

IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID

4
A1*!

Analyte Sample Result ICS Value Comments

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte

/ ->•/• i -r<^»"x"

%R

„ yx7^

Action

/

^ /

Samples Affected

'

CLP Protocol Only
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No
COMMENTS

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<SO% 50-79% 80-120% >120%

R J V J

R UJ V V

Inorg98.xls
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: £&, 1 BATCH: K .3-1

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

Sample ID

^1

Analyte

54 '

Spiked
Sample
Result

•39, 5
/

Sample
Results

0,5 I
S

Spike Added

no j
/

%R

5 ̂
/

Action

y/kr
'

Samples Affected

A\\

1 . Was a pre-digestipA-mgtn'x spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? ( Yes^} No

2. Was a post-digestion matrix spike analyzedfor^ll ICP elements, except Silver, that did not meet the V*^r<^-~
digestion matrix spike recovery criteria? (?esy No NA ^^^^J^C&-<^^

3. Was a matrix spike prepared for each different sample matrix? Yes No

COMMENTS ^S*~

/~~/1 ;^J -70-,XtJ -&) frc/wl -~/L>^ < î»~v- 75"/*£>\ ""
^ j

1. If any analyte does not meet the % R criteria, qualify all associated samples using the following criteria:
Actions:

PERCENT RECOVERY
<30% 30-74% 75-125% > 125%

Detected results J J V J
Non-detected Results R UJ V V

If analyte concentrations In the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls



mm*

1

1

1

1

1

1

1

1

1

1

1

1

1

1

VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: £o<] BATCH: K-Z-lOlS'J /

List all parameters that do not meet RPD or CRDL criteria.

Sample ID

C.,

Analyte

,k,~

Sample
Result

yr)<sQ

Oup. Results

^/

RPD Difference3 Action Samples Affected

COMMENTS

Actions:

1. AQUEOUS
If both sample values > 5'CRDL. estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.

If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5'CRDL, estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.

If either sample value < 5'CRDL, and the difference between the duplicate and the original is > 2*CRDL, estimate (J)/(UJ) all sample results of the

Difference = {Sample result - Duplicate sample result)
Include outliers for field duplicates (if applicable)
Note
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever Is more frequent

Inorg98.xls
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VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:
List all parameters that do not meet the percent recovery criteria.

LCS ID Analyte

Cr<l^

True Value

-r*—- ,̂

Found Value

v./^-

%R

-——/I

Action

s

Samples Affected

Note: '

.CS with the same matrix as samples must be prepared for each SDG.

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

1. AQUEOUS
Detected results
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

<50%
R
R

BELOW
CONTROL

LIMITS
J

UJ

PERCENT RECOVERY
50-79% 80-120% >120%

J V J
UJ V V

ABOVE
CONTROL

LIMITS
J
V

Inorg98.xls
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IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: .5 BATCH:

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 10%.

Analyte

C*,

~z~rJ

£0^0

IDL

-C-xv-v^ /

&z.A^v
(3 O /fxfj

50'IDL

nnts^-f

>5

Sample
Results

-— £r

t*,'-?

Serial Dilution
Result

K/e-/r-/"~
/

n2,6s

%D

**
+

n
/

Action

-J

Samples Affected

4-tl£f)>4)

f ' \ \ * \ Kf\\
\_L^O^J^-r & <*^
I C 'f- /
L; ' -s

/

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:

Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No
Serial dilutions were not performed for the following:

COMMENTS

-

Actions:

Estimate (J) detected results if %D is > 10%.

NOTES

If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorg98.xls
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I X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH:

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? Yes No NA

4. Were ICP interelement corrections obtained within 12 months of. and preceding, the sample analyses?, ) Yes No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? A ÎL Yes No NA •_

6. Were all sample results reported down to the IDL if running CLP protocol? No NA

. Were all sample results reported down to MDL if running SW-846 methods? No NA

\. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? ( YeV^ No

COMMENTS

fb It

\t

h-Ef- -^-t- -
<"CJ

' i ' V "

»4/*1 -&
A

>/

Inorg98.xls
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lumbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103391

Date Collected: 05/08/01

Date Received: 05/14/01

Units: MG/KG

1 Basis: Dry

Sample Name: 01-E2-ON-008-7 Lab Code: K2103391-001

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic
Cadmium

Chromium.

Copper
Iron

Lead

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6020

6020

6020

6020

MRL

11.0
0.05
0.5

0.05
0.2

0.1

4.4
0.05

1.1
0.02
0.5

Dilution
Factor

•2
5
5
5
5

5
2

5
5

5
5

Date
Extracted

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

5/23/01

Date
Analyzed

5/30/01

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

5/29/01

5/29/01

5/29/01 | 5/30/01

5/23/01 j 5/29/01

Result

21600

0.31

C Q

N

2.6

0 . 55
15.1
24.4
20300

17.6

1.1 U

0.30

64.0

-.

0?

-r

% Solids: 76.0

Comments:

u 00020
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Columbia Analytical Services

T
I
I
I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103391

Date Collected: 05/08/01

Date Received: 05/14/01

Units: MG/KG

1 Basis : Dry

•
Sample Name: 01-E2-ON-019-18 Lab Code: K2103391-002

1

1

1

1

•

Analyte

Aluminum

Antimony

Arsenic
Cadmium

Chromium

Copper

Iron

Lead

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6020

6020

6020

6020

MRL

12.2

0.06

0.6

0.06

0.2

0.1

4.9

0.06

1.2

0.02

0.6

Dilution
Factor

2

5

5

5

5

5

2

5

5
5
5

Date
Extracted

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/23/01

5/23/01

5/29/01

5/23/01

Date
. Analyzed

5/30/01

5/30/01

5/29/01

5/29/01

5/29/01

Result

15100

0.46

C Q

N
4.0

0.45

13.3

5/29/01 15.8

5/30/01 17100

5/29/01 35.1

5/29/01 1.2 U

5/30/01 0.31

5/29/01 72.1

^

•y

% Solids:

Comments:

81.7

00021
SW-846
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'olumbia Analytical Services

1

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

•Client: U.S. Environmental Protection Agency

Project No.: U8-010079

•Project Name: NA

Matrix: SOIL

Service Request: K2103391

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

1 Basis: Dry

Sample Name: 01-E2-TA-001-3 Lab Code: K2103391-003

.

1

1

1

1

Analyte

Aluminum
Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead
Selenium

Silver
Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6010B

6020

6020

6010B

MRL

11.2

0.06

0.6

0.06

0.2

0.1

4.5

22.4

1.1

0.02

2.2

Dilution
Factor

2
5
5
5

5
5
2
2
5

5
2

Date
Extracted •

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/29/01
5/23/01

5/29/01
5/29/01

Date
Analyzed

5/30/01

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

Result

1540

9.18

C Q

N

249

28.8

5.8

349

5/30/01 | 62200

5/30/01

5/29/01

5/30/01

5/30/01

3650

1.2

7,10

4760

"3"

% Solids:

Comments:

74.3

00022
SW-846
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Columbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client:

Project No.:

Project Name:

Matrix:

U.S. Environmental Protection Agency

U8-010079

NA

SOIL

Service Request: K2103391

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

1 Basis : Dry

• . . - ' " . . • •
Sample Name: 01-E2-TA-301-3 Lab Code: K2103391-004

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6010B

6020

6020

6010B

MRL

12.5

0.06

0.6

0.06

0.3

0.1
5.0

25.0

1.3

0.03

2.5

Dilution
Factor

2
5
5
5
5
5
2

2
5

5

2

Date
Extracted

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/29/01

5/23/01

5/29/01

5/29/01

Date
Analyzed

5/30/01

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/30/01

5/30/01

5/29/01

5/30/01

5/30/01

Result

1450

10.9

C Q

N

201

22.6

4.3

279

61500

3050

1.3 U

6.58
4300

tT

% Solids:

Commentsi

80.1

- A (,l\da

00023.
SW-846
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Columbia Analytical Services

I
I
I
I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103391

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

1 Basis : Dz

•
Sample Name: 01-E2-TA-002-4 Lab Code: K2103391-005

1

1

1

1

1

Analyte

Aluminum.

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead
Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6010B
6020

6020

6010B

MRL

11.1

0.06

0.6

0.06

0.2

0.1

4.4
22.2
1.1

0.02
2.2

Dilution
Factor

2

5
5

5
5

5

2
2
5
5

2

Date
Extracted

5/29/01

5/29/01

Date
Analyzed

5/30/01

5/30/01

5/23/01 5/29/01

5/23/01 5/29/01

5/23/01 5/29/01

5/23/01 5/29/01

5/29/01 5/30/01

Result

1220

118

y

C Q

N

192

31.9

9.3

168

30600

5/29/01 5/30/01 j 2970
5/23/01

5/29/01

5/29/01

5/29/01

5/30/01

5/30/01

9.4

17.8

_ 4480

~5

% Solids:

Comments:

75.2

00024
SW-846
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Columbia Analytical Services

T
I
I
I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client:

Project No.:

Project Name:

Matrix:

U.S. Environmental Protection Agency

U8-010079

NA

SOIL

Service Request: K2103391

Date Collected: 05/09/01

Date Received: 05/14/01

Units: MG/KG

I aaiaj.it , uf

Sample Name: 01-E2-TA-003-1 Lab Code: K2103391-006

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6010B

6020

6020

6010B

MRL

10.6

0.53

0.5

0.05

0.2

0.1

4.2

21.2

1.1

0.21

2.1

Dilution
Factor

2
50
5
5
5

5

2

2

5

50

2

Date
Extracted

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

5/29/01

5/29/01

5/23/01

5/29/01

5/29/01

Date
Analyzed

5/30/01

Result

5130

5/30/01 233

X

C Q

N

5/29/01 201

5/29/01 24.2

5/29/01 5.2

5/29/01 133

5/30/01

5/30/01

5/29/01

5/30/01

5/30/01

34800

10300

25.7

87.7

11600

^

% Solids: 78.7

Comments: 00025
SW-846



I
Columbia Analytical Servicesi
i
i
i

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client:

Project No.:

Project Name:

Matrix:

U.S. Environmental Protection Agency

U8-010079

NA

SOIL

Service Request: K2103391

Date Collected: 05/11/01

Date Received: 05/14/01

Units: MG/KG

1 Basis : Dry

Sample Name: 01-E2-SD-001-6 Lab Code: K2103391-007

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Selenium

Silver

Zinc

Analysis
Method

6010B

6020
6020

6020

6020

6020

6010B

6010B

6020

6020

6010B

MRL

9.6

0.05

0.5

0.05

0.2
0.1

3.8

19.1
1.0

0.02

1.9

. Dilution
Factor

2

5
5

5

5

5

2

2
5

5
2

Date
Extracted

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

Date
Analyzed

5/30/01

5/30/01

5/29/01
5/29/01

5/29/01

5/29/01

5/29/01 5/30/01

5/29/01 5/30/01

5/23/01 5/29/01

5/29/01 5/30/01

5/29/01 5/30/01

Result

4230

77.0

97.1

45.7

8.0

117

22600

2470

5.9

12.1

9550

C Q

N rf

% Solids: 58.1

Comments: 00026
SW-846
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I'olumbia Analytical Services

I
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I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103391

Date Collected: 05/11/01

Date Received: 05/14/01

Units: MG/KG

Basis: Dry

•

Sample Name: 01-E2-SD-301-6 . Lab Code: K2103391-008

1

1

1

1

•

Analyte

Aluminum.

Antimony

Arsenic

Cadmium.

Chromium

Copper

Iron

Lead

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6020

6020

6010B

6010B

6020

6020

6010B

MRL

10.4

0.05

0.5
0.05

0.2
0.1
4.2
20.8

1.0

0.02

2.1

Dilution
Factor

2
5
5
5
5
5
2
2
5

5
2

Date
Extracted

5/29/01

5/29/01

5/23/01

5/23/01

5/23/01

5/23/01

Date
Analyzed

5/30/01

5/30/01

5/29/01

5/29/01

5/29/01

5/29/01

5/29/01 ' 5/30/01

5/29/01 5/30/01

5/23/01 5/29/01

Result

5180

69.4

C Q

N

154
77.0

10.5

185
27800

3340

7.3
5/29/01 5/30/01 j 11.6

5/29/01 5/30/01 11200

^

% Solids:

Comments:

68.6

00027
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Data Validation Report: Wet Chemistry and Trace Metals

Project: Richardson Flats
May 2001 Sampling

Project Manager: jeffMontera
Site: Richardson Flats

Sample Delivery Group (SDG): K2103271 (U8-010079)
Contract Laboratory: Columbia Analytical Services

Kelso, Washington
Reviewer: Amy Ballow, CDM Federal

Second Reviewer: Lisa Burnley, CDM Federal
Date Reviews Completed: June 21,2001
Matrix: Soil, Water

Data validation was performed following the guidelines in the Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (USEPA, February
1994).

All data are considered to be valid and acceptable including those analytes that have
been qualified as estimated (J). All actions are detailed in the following report.

This report includes analytical results for five soil samples and three water samples
(listed below) collected at the Richardson Flats Site during May 2001 and analyzed
for wet chemistry parameters and trace metals as listed above by Columbia
Analytical Services, Kelso, Washington.

Water samples were analyzed for total metals (Al, Sb, As, Cd, Ca, Cr, Cu, Fe, Pb, Mg,
Mn, K, Se, Ag, Na, Zn) and dissolved metals (Al, Sb, As, Cd, Cr, Cu, Fe, Pb, Mn, Se, ;
Ag, Zn). Soils samples were analyzed for arsenic and lead only.

Sample Numbers:

01-E1-SW-003-0 01-E2-ON-005-2
01-E1-SW-303-0 01-E2-ON-305-2
01-E1-SW-002-0 01-E2-ON-007-2
01-E2-ON-001-2 01-E2-ON-307-2

1. Holding Time and Sample Preservation

All holding times were met. .

Although the case narrative indicated the samples were received within the
temperature criteria, the Cooler Receipt and Preservation Form indicated the
temperature of the coolers upon receipt at the laboratory 10.9 degrees Celsius.
No action is taken, as the effect of temperature on the samples is unknown.

CDM Federal Program! Corporation

P:\a2lfrJtAClttM\3ainplng EMM 2 May 7 2000YMI VaUMUn R«poiWK2103271.wpd



Data Validation Report
Richardson Flats

2. Instrument Calibration and Calibration Verification

The criteria for initial calibration verification (ICV) and continuing calibration
verification (CCV) were within control limits.

3. Blank Contamination

The highest concentration of an analyte detected in a blank sample is used to
determine an action level for purposes of data qualification. Blank
contamination and actions are discussed below.

(A) Laboratory Blanks
None of the target analytes were detected in the method blanks associated
with these samples.

(B) Calibration Blanks
Calibration blank data met required criteria.

I
I
I
I
I
I
I
I
I

(C) Equipment Rinsate and Field Blanks

I No equipment rinsate blanks or field blanks were analyzed with this job
number.

I

I

I

I

I

I

I

I

I

4. Matrix Spike (MS) Analyses

The MS analyses were performed for all applicable analytes. The percent
recoveries (%Rs) for all analytes were within the required QC limits, with the
following exception. The %R of selenium was above the the QC limits of 75-
125% at 130% in the MS analysis of the water sample 01-E2-SW-303-0. The
post digestion spike recovery for selenium was also high at 144%. No action
was required, as there were no positive results for selenium reported in the
associated water samples. Action is only taken on positive results for
recoveries greater than 125% .

The spike recovery for manganese in the post digest MS analysis of sample
01-E2-SW-303-0 was above the QC limits at 260%. The sample concentration
for manganese was greater than four times the spike concentration. No
action was required.

5. Laboratory Control Samples

The laboratory control samples were analyzed for all analytes and the results
are within the required QC limits.

6. Laboratory Duplicate Sample Analyses

CDM Federal Program] Corporation 2
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I
I Data Validation Report

Richardson Flats

All calculable relative percent differences (RPDs) were less than or equal to
the validation Limits of 20% or within the control Limit of ± the CRDL for
water samples. All RPDs were less than or equal to the validation limits of
35% or within the control Limits of ± 2 *CRDL for the soil samples.

7. Field Duplicates

Field duplicate analyses were performed on sample duplicates 01-E2-SW-003-

1 0 / 01-E2-SW-303-0,01-E2-ON-005-2 / 01-E2-ON-305-0, and 01-E2-ON-007-2 /
01-E2-ON-307-0. Field duplicate results were within appropriate control
limits.

• 8. Instrument Detection Limits

• Instrument detection limits met the specified Limits of this project.

I

I

I 9. Inductively Coupled Plasma Serial Dilution Analysis

Serial dilutions were performed for each matrix and results of the diluted
_ sample analysis agreed within ten percent of the original undiluted analysis.

10. System Performance and Overall Assessment

• The data from the analysis of the Listed samples are usable for their intended
purpose.

I

I

I

I

I

I

I
_ CDM Federal Programs Corporation '.
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I
I
Ilient:

roject:

Sample Matrix:

I

I
pie Name:

lab Code:

Test Notes:

I
C

Conductivity

tlkalinity as CaCO3, Total

icarbonate as CaCO3

Carbonate as CaCO3

Kmmonia as Nitrogen

itrate+Nitrite as Nitrogen

Phosphorus, Total

•olids, Total Dissolved (TDS)

•olids, Total Suspended (TSS)

Sulfate

•hloride

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

U.S. Environmental Protection Agency

U8-010079

Water

Inorganic Parameters

Service Request: K2103271

Date Collected: 5/7/01

Date Received: 5/9/01

01-E2-SW-003-0

K2103271-001

Units

pH UNITS

uMHOS/crn

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (pprn)

mg/L (ppm)

Analysis

Method

150.1

120.1

310.1

SM 2320B

SM 2320B

350.1

353.2

365.3

160.1

160.2

300.0

300.0

MRL

..

2
2
2
2

0.05

0.2
0.01

5
5

20
4.0

Basis: NA

Dilution Date Date Result

Factor Extracted Analyzed Result Notes

100
20

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5/9/01

5/11/01

5/18/01

5/18/01

5/18/01

5/18/01

5/16/01

5/16/01

5/11/01

5/11/01

5/14/01

5/14/01

7.74

1550

218

218

ND

ND

ND

0.03

1150

ND

539

78.1

I

I

I

I

I
1!

'Approved By:

IS22/OZOS97p

03J71WET.PWI - 1 J/24/01

StandardMethods for the Examination of 'Water and Wastewater, 19th Ed., 1995.

Date:

Ae>



I
I
Klient:

reject:

Sample Matrix:

I

I

tample Name:
ab Code:

Test Notes:

I
•Analyte

pH

f onductivity

Ikalinity as CaC03. Total

Bicarbonate as CaC03
••Carbonate as CaC03

•unmonia as Nitrogen

Nitrate+Nitrite as Nitrogen

thosphorus, Total

olids, Total Dissolved (TDS)

olids, Total Suspended (TSS)

i
i
i
i
i
i
i

hloride

Approved By:
B22/020:I597p

OJ27IWET.PWI -15/24/01

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

U.S. Environmental Protection Agency

U8-010079

Water

Inorganic Parameters

Service Request: K2103271

Date Collected: 5/7/01

Date Received: 5/9/01

OI-E2-SW-303-0

K2103271-002

Units

pH UNITS

uMHOS/cm

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

mg/L (ppm)

Analysis
Method

150.1
120.1
310.1

SM 2320B

SM 2320B

350.1

353.2

365.3

160.1

160.2

300.0

300.0

MRL

„

2
2
2
2

0.05

0.2
0.01

5
5

20
4.0

Basis: NA

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

100
20

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5/9/01

5/11/01

5/18/01

5/18/01

5/18/01

5/18/01

5/16/01

5/16/01

5/11/01

5/11/01

5/14/01

5/14/01

7.77

1560

216

216

ND

ND

ND

0.03

1100

ND

536

82.0

Standard Methods for the Examination of Water and Wastewater, 19th Ed., 1995.

06-19'd

Date:

Pfl fro 12



I
I
Client:
project:

Sample Matrix:

I

I
•.•Sam
lab

lest

I

ample Name:
Code:

'est Notes:

(nalyte

i
Conductivity

tlkalinity as CaCO3, Total
icarbonate as CaCO3

Carbonate as CaCO3
BVmmonia as Nitrogen
Wjitrate+Nitrite as Nitrogen

Phosphorus. Total

Iolids. Total Dissolved (TDS)
olids. Total Suspended (TSS)

Sulfate
Khloride

I
I
I
I
I
I
I

Approved By:
IS22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

U.S. Environmental Protection Agency
U8-010079
Water

Inorganic Parameters

Service Request: K2103271
Date Collected: 5/7/01
Date Received: 5/9/01

01-E2-SW-002-0
K2103271-003

Units

pH UNITS
uMHOS/cm
mg/L (pprn)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)
mg/L (ppm)

Analysis
Method

150.1
120.1
310.1

SM 2320B
SM2320B

350.1
353.2
365.3
160.1
160.2
300.0
300.0

MRL

—
2
2
2
2

0.05
0.2
0.01

5
5
10
10

Basis: NA

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

50
50

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5/9/01
5/11/01
5/18/01
5/18/01
5/18/01
5/18/01
5/16/01
5/16/01
5/11/01
5/11/01
5/14/01
5/14/01

7.92
1660
130
130
ND
ND
ND
0.03
836
ND
262
292

Standard Methods for the Examination of Water and Wastewater, 19th Ed., 1995.

Date: \)7Hlo)

03271WET.PWI-35/24/01 Plge No.:

01*013



1
1
1 Client:

Project:
Sample Matrix:

1

I
Prep Method:
Analysis Method:
Test Notes:

• Sample Name

I 01-E2-ON-001-2

01-E2-ON-005-2

01-E2-ON-305-2

I 01-E2-ON-007-2

01-E2-ON-307-2

1

1

1

1

1

1

1

1

1

fr\i TTiwntJl^ V/LJ U IVLDlr

U.S. Environmental Protection Agency

U8-0 10079

Soil

NONE

9045C

Lab Code

K2 10327 1-004

K2103271-005

K2 103271 -006

K2103271-007

K2103271-008

-

ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K2103271
Date Collected: 5/7/01
Date Received: 5/9/01

Units: pH UNITS
Basis: NA

MRL
Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1

NA
. NA

NA
NA
NA

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

7.83

7.60

7.44

7.73

7.66

Approved By:
IA/020597p

0327IWET.PW2 • SAMPLE 3/24/01

Date:

06-17-0

fjaLUfl'23



molumbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No. : U8-010079-. ... . . ......_.

Project Name: NA

Matrix: WATER

Service Request: K2103271

Date Collected: 05/07/01

Date Received: 05/09/01

Units:

Basis: NA

I Sample Name: 01-E2-SW-003-0 Lab Code: K2103271-001

1

1

1

1

1
••

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Manganese

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6010B

6020

6010B

6020

6020

6020

6020

6010B

MRL

50

0.05

0.5

0.05

5.0

0.1

20.0

0.02

0.05

3.0

0.02

10.0

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

Date
Analyzed

5/23/01

5/25/01

5/25/01

5/25/01

5/23/01

5/25/01

5/23/01

5/25/01

5/25/01

Result

50

C

U

Q

2.12

4.3

0.09

5.0 U

1.3

31.5

0.68

378

5/25/01 | 3.0

5/25/01

5/23/01

0.02

U

U

N

198

% Solids: 0.0

Comments: 00134

Tozm I - IN SW-846



Columbia Analytical Services

I

I

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079 . ._.....

Project Name: NA

Matrix: WATER

Service Request: K2103271

. Date Collficted: 05/07/01

Date Received: 05/09/01

Units: uG/L

Basis: NA

I Sample Name: 01-E2-SW-003-0 Lab Code: K2103271-001

1

1

1

1

1

I
•

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Potassium

Selenium

Silver
Sodium

Zinc

Analysis
Method

6010B

6020

6020

6020

6010B

6010B

6020

6010B

6020

6010B

6020

6010B

6020

6020

6010B
6010B

MRL

50

0.05

0.5

0.05

50

5.0

0.1

20.0

0.02

20.0

0.05

2000

3.0

0.02
100
10.0

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

' 5/22/01

5/22/01

5/22/01
5/22/01

Date
Analyzed

5/23/01

5/25/01

5/25/01

5/25/01

5/23/01

5/23/01

5/25/01

5/23/01

5/25/01

5/23/01

5/25/01

5/23/01

5/25/01

5/25/01

5/23/01
5/23/01

Result

50

DIS

C Q

U

2.16

4.2

0.05 U

230000

5.0 u
1.4

20.0 u
0.50

49900

381

2000

3.0

0.02

u
U N

U

47900
127

•

1

% Solids:

Comments:

0.0

Ui»135

Form I - IN



olumbia Analytical Services

I

I

I

I

METALS

-1-
INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: WATER

Service Request: K2103271

Date Collected: . JD5/07/.01 .

Date Received: 05/09/01

Units: uG/L

Basis: NA

• Sample Name: 01-E2-SW-303-0 ~ Lab Code: K2103271-002

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Manganese

Selenium

Silver

Zinc

Analysis
Method

6010B

6020

6020

6020

6010B

6020

6010B

6020

6020

6020

6020

6010B

MRL

50

0.05

0.5

0.05

5.0

0.1

20.0

0.02

0.05

3.0

0.02

10.0

Dilution
Factor

1

1
1
1
1
1
1
1
1

1
1
1

Date
Extracted

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01
5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

Date
Analyzed

5/23/01

5/25/01

5/25/01

5/25/01

5/23/01
5/25/01

5/23/01

Result

50

C

U

Q

2.14

4.3

0.10

5.0 U

1.4

31.0

5/25/01 | 0.69

5/25/01

5/25/01

5/25/01

5/23/01

387 '

3.0

0 . 02

u
u

N

175

1

1

1

1

1

I Afi/to

% Solids: 0.0

Comments:
Ui'136

Form I - IN SW-846



Columbia Analytical Services

I

I

I

METALS
-i-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Service Request: K2103271

Date Collected: 05/07/01

Project Name: NA

• Matrix : WATER

Date Received: 05/09/01

Units : uG/L

Basis : NA

• Sample Name: 01-E2-SW-303-0 Lab Code: K2103271-002

1

1

1

1

1

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Potassium

Selenium

Silver

Sodium

Zinc

Analysis
Method

6010B

6020

6020

6020

6010B

6010B

6020

6010B

6020

6010B

6020

6010B

6020

6020

6010B

6010B

MRL

50

0.05

0.5

0.05

50

5.0

0.1

20.0

0.02

20.0

0.05

2000

3.0

0.02
100
10.0

Dilution
Factor

1
1
1
1
1
1
1

1
1

1
1
1
1
1
1
1

Date
Extracted

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01
5/22/01

Date
Analyzed

5/23/01

5/25/01

5/25/01

5/25/01

5/23/01

5/23/01

5/25/01

5/23/01

5/25/01

5/23/01

5/25/01

5/23/01

5/25/01

5/25/01

5/23/01
5/23/01

Result

50

DIS

C

U

Q

2.10

4.1

0.05

224000

5.0

1.5

20.0

0.44

49000

372

2000

3.0

0.02

U

U

U

U

U

N

47400
128

% Solids:

Comments:

0.0

U»»137

Form I - IN
SW-846



Columbia Analytical Services

I

I

I

I

METALS
-l-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

•-Project No. : U8-010079

Project Name: NA

Matrix: WATER

Service-Request: K2103271

Date Collected: 05/07/01

Date Received: 05/09/01

Units: pG/L

Basis: NA

• Sample Name: 01-E2-SW-002-0 Lab Code: K2103271-003

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead
Manganese

Selenium

Silver
Zinc

Analysis
Method

6010B

6020

6020
6020

6010B

6020

6010B

6020

6020

6020

6020

6010B

MRL

50

0.05

0.5

0.05

5.0

0.1
20.0

0.02

0.05

3.0

0.02

10.0

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

5/22/01

Date
Analyzed

5/23/01

5/25/01

5/25/01

5/25/01

5/23/01

5/25/01

Result

50

C

U

Q

9.11

4.5

7.02

5.0 u
4.8

5/23/01 | 224

5/25/01

5/25/01

5/25/01

5/25/01

5/23/01

27.9

192

3.0 u N

0.12

1740

1

I

1

1

1

% Solids:

Comments;

0.0

U»'138

Form I - IN SW-846



'olumbia Analytical Services

I

I

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project "No.: 'U8-010079- •-

Project Name: NA

Matrix: WATER

Service Request: K2103271

Date Collected: 05/07/01

Date Received: 05/09/01

Units: uG/L

Basis: NA

I Sample Name: 01-E2-3W-002-0 Lab Code: K2103271-003

1

1

1

1

1

1

Analyte

Aluminum

Antimony

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Potassium

Selenium

Silver
Sodium

Zinc

Analysis
Method

6010B
6020
6020
6020
6010B

6010B

6020

6010B

6020

6010B

6020

6010B

6020

6020

6010B

6010B

MRL

50

0.05

0.5

0.05

50

5.0

0.1

20.0

0.02

20.0

0.05

2000

3.0
0.02
100
10.0

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

5/22/01

Date
Analyzed

5/23/01

5/22/01 5/25/01

5/22/01 5/25/01

5/22/01 5/25/01

5/22/01 5/23/01

5/22/01 5/23/01

5/22/01 5/25/01

5/22/01 5/23/01

5/22/01 5/25/01

5/22/01 5/23/01

5/22/01 5/25/01

5/22/01 5/23/01

5/22/01

5/22/01
5/22/01
5/22/01

5/25/01

5/25/01
5/23/01

5/23/01

Result

50

DIS

C Q

U

8.45

2.8

6.00

145000

5.0 U

8.0

38.0

3.48

32300

182

2170

3.0

0.02

U N
U

148000
1720

% Solids:

Comments:

0.0

Form I - IN

lh»139

SW-846



\olumbia Analytical Services

I

I

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

"Project Nor: U8-010079 -

Project Name: NA

Matrix: SOIL

Service Request: R2103271

Date Collected: 05/07/01

Date Received: 05/09/01

Units: MG/KG

Basis: Dry

| Sample Name: 01-E2-ON-001-2 Lab Code: K2103271-004

1

1

Analyte

Arsenic

Lead

. Analysis
Method

6020

6020

MRL

0.6
0.06

Dilution
Factor

5
5

Date
Extracted

5/22/01

5/22/01

Date
Analyzed

5/25/01

5/25/01

Result

15.5

319

C Q

46

% Solids:

Comments:

81.1

Form I - IN SW-846



ilumbia Analytical Services

I

I

I

I

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-01007* —

Project Name: NA

Matrix: SOIL

Service Request: K2103271

Date Collected: 05/07/01

Date Received: 05/09/01

Units: MG/KG

Basis: Dry

| Sample Name: 01-E2-ON-005-2 Lab Code: K2103271-005

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5
5

Date
Extracted

5/22/01

5/22/01

Date
Analyzed

5/25/01

5/25/01

Result

5.0
27.9

C Q

>\B

% Solids:

Comments:

81.3

Form I - IN

U « > 3 1 2

SW-846



molumbia Analytical Services

I

I

I

I

METALS

-1-
INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency Service Request: K2103271

Project No.: U8-010079 . . _. Date_Collected: 05/07/01

Project Name: NA Date Received: 05/09/01

Matrix: SOIL . Units: MG/KG

Basis: Dry

I Sample Name: 01-E2-ON-305-2 Lab Code: K2103271-006

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.6

0.06

Dilution
Factor

5

5

Date
Extracted

5/22/01

5/22/01

Date
Analyzed

5/25/01

5/25/01

Result

4.7

32.3

C Q

I
I
I
I
I
I
I
I
I A&

% Solids:

Comments:

80.5
U"313

Fora I - IN SW-846



\olumbia Analytical Services

I

I

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103271

Date Collected.: ..05/Q7/01

Date Received: 05/09/01

Units: MG/KG

Basis: Dry

| Sample Name: 01-E2-ON-007-2 Lab Code: K2103271-007

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020

6020

MRL

0.5

0.05

Dilution
Factor

5

5

Date
Extracted

5/22/01

5/22/01

Date
Analyzed

5/25/01

5/25/01

Result

14.3

202

C Q

% Solids:

Comments:

78.2

Form I - IN

U«>314

SW-846



Columbia Analytical Services

I

I

METALS

-1-

INORGANIC ANALYSIS DATA SHEET

I

Client: U.S. Environmental Protection Agency

Project No.: U8-010079

Project Name: NA

Matrix: SOIL

Service Request: K2103271

Date Collected: 05/07/01

Date Received: 05/09/01

Units: MG/KG

Basis: Dry

• Sample Name: 01-E2-ON-307-2 Lab Code: K2103271-008

1

1

Analyte

Arsenic

Lead

Analysis
Method

6020
6020

MRL

0.5

0.05

Dilution
Factor

5

5

Date
Extracted

5/22/01

5/22/01

Date
. Analyzed

5/25/01

5/25/01

Result

11.4

144

C Q

% Solids:

Comments;

78.3

SW-846



1
1
1

Is 1

1
1
1
1

1
1
1
1
1
1

. INORGANIC ANALYSIS WORKSHEET -HOLDING TIMES ™

BATCH: [<2.\0317 }

List all analytes which do not meet holding

Sample ID

01-F2

^

*otf-oo\-l
-005'L
-305V
•oof-l

L '&>7-t

01-E,ISVS-OQtrO TflJ
vl fib.

^)l-f2->5W-J<93^7'

1 b&.
0}-E2£\S-60Z-0 ^1

\ D,i)

Matrix

^1^ I

•

K J,

COMMENTS Sot /^ r

i7S>//» A),Av5J> &

6«Jo 7*f> *

/Vrt,/?

to* o

time criteria

List Pre-

servative

(A, B, C)

/vO\

- ~

'

•̂̂

Date

Collected

fl5t)7t?|

J.

0.3 tf7 -01

•Meials

Analysis

Date/s

05-0'0\

_L

oSBrO]

•Hg CVAA

Analysis^

9afe

XCN Analysis

Wte
Analysis

Date/s

No. of Days

Past Holding

Time '

(?

0

C.

1

Action

/\g£

ALy»

. L

AA'Pb*i/fH ^)\J02OJ

H fa
U

vk><L '

A^^o ^A/A/W - C*.M*,)( AA.-- o«A /)««.
^6,^z<?3
'/ -£*£

Actions; /

1 . If holding times are exceeded, all sample results are estimated (JV(U J).
2. If holding times are grossly exceeded (>»2*hoWlng time), detected results are

estimated (J), and non-detected results are rejected (R).

A. Preserved w/HN03 and cooled to 4*C

B. Cooled to 4*C

C. No Preservative

ANALYTE HOLDING TIME PRESERVATIVE

Metals

Mercury

Cyanide

180 days

28 days

14 days

Validated by: A CL

Review By: ' . i

/
AQUEOUS SOIL

pH < 2 W/HN03. 4 Deg. C 4 Deg. C

pH < 2 W/HN03. 4 Deg. C 4 Deg. C

pH> 12w/NaOH. 4 Oeg. C 4 Deg. C

Holding Time * Analysis Dale • Collection Date

•VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA.

IQ? FJI
<?0/. Cvrscr*

U

Date:

0&~}7-O\

Date:

Inorg98.xls



IIA. INORGANIC ANALYSIS WORKSHEET - ICP CALIBRATIONS

BATCH:

. List all ICP analytes that did not meet the percent recovery criteria for Initial calibration verificatiorr (ICV) and

Analyte

|

A». PK,
6S.Ta}

Mr

.See £&r kkl

ICV
CCV

icY UV<>

rt\t
CCVS

TRUE Found %R

(X

,/

•

Action

Af«
,1

/\h\e
i

•»*

Samples Affected

M "/,« 10-int/

^

AH-^-o W'M/

'

'

OOV mil UrtBfcRI. every 10 samples )nd at end of teguanrat^rCLP only) Cvesl̂  No

Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run (CLP only)? Yes No

COMMENTS Sp,| C&bl = AO-MO?.

W* trwlS

-
Actions:

ICV/CCV Actions:

Detected results
Non-detected Results

PERCENT RECOVERY
<75% 75-89%

R J
R UJ

>125%
R
V

1. If the instrument was not calibrated daily and each time the Instrument was set up, qualify the data as rejected (R). |nnra98 x\S



MATRIX:

III. INORGANIC ANALYSIS WORKSHEET - BLANKS

BATCH:

List the highest positive AND negative blank result >=|DL| below. Use one worksheet for soil matrix and another for water matrix.

Analyte

As. Pb

•

• kJ4&s^
IFDI Id }
^e& I •

ICB
CCB

PB/MP
Z06 \
cce> \
PP> J

/

jc£>\
CC& )
/'fi /

IDL

Av/.fl/J

Blank Cone. 1 5 * Bl. Cone.

\ A))"^'
/ 1

AI//T

Action

/\iof)£

fj&n(.

Samples Affected

~ O«an i/^
U

^
£)lt«H I/

'̂

NOTE: Verify that the absolute value of any analyte concentration in the PB or MB is < CRDL *

Verify ^ .

One prep blank per matrix __

One prep blank per batch

ICB analyzed immediately after ICV

CCB analyzed after each CCV. '

Field/equipment/rinsate blanks analyzed? If so, include above if applicable to project.

COMMENTS

Actions:

\. If |Blank| < IDL, no action is taken.
2. If Blank > = IDL, then all sample results > * IDL and < 5'Blank are non-detected (U).
3. If Blank = < -IDL. all sample results > = IDL and < 5* jBlankj are estimated (J).
4. If Blank = < -IDL then all non-detected results are estimated (UJ).

* If blank concentration > CRDL, all detected sample results < 5 'Blanks are rejected (R).

* If blank concentration > CRDL, all detected sample results > 5 'Blanks and < 10* Blank are estimated (J). Inorg98.xls



IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal to the concentration found in the ICSA solution.

Examine the sample results in ug/L and list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample ID Analyte

-

Sample Result . ICS Value Comments

r- 1

Mr\'So,l& AsPhcnlj
— " -

List any analytes in the ICS AB solution that did not meet the criteria of 80-120% R.

Analyte %R Action Samples Affected

^

/\ra«iC -to? N^ils /
ffk fa. /

^
LMcri .- do -no?, i/

CLP Protocol Onty
Were Interference Check Samples run at the beginning and end of each sample analysis run, or a minimum of twice per 8-hour shift (whichever
is more frequent)? Yes No

COMMENTS

-

-

Actions:

Detected results

Non-detected results

PERCENT RECOVERY
<50% 50-79%

R J

R UJ

80-120% \ >120%

J

V

Inorg98.xls
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IVB. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH:

Note: For the CLP protocol only, report the concentration of any analytes detected in the ICSA solution > |IDL | that should not be present

(apply only to samples with elements identified at concentrations above the ICSA on the previous page).

Analyte ICSA Result Action
Sample/
Result

Sample/
Result

Sample/
Result

Sample/.
Result

Sample/
Result

Sample/
Result

A/A- S,.
$

Actions:

If the ICSA value > the positive IDL:

1. For non-detected results, no action is taken.

2. Estimate (J) all detected results < * 5'ICSA.

If the ICSA value < -IDL:

1. Estimate (J) detected results < = 5* |ICSA|.

2. Estimate (UJ) non-detected results. Inorg98.xls
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I
I
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V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX: BATCH:

.List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K,
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.
If the sample result exceeds the spike added by a factor of 4 or more, no action Is taken.

Sample ID

fM-OKW?*

n-&otf-a>i
M*#

/&-,

f

OI-B&381
f-oozs)

Analyte

A* ^PJ> /

/•V)«5/ A^
J Pb

5 2y-
Aft

PoJ-Jsc*

'^

Spiked
Sample
Result

<U« /
/

*s
/"

246
h: A*/-

tt
Hoo

Sample
Results

U
Jitvral ft*

367

Spike Added

20.0
K-/YV*

tr

%R

M

7tf.

<tM
%7.

ixXti

260^ •

Action

•M*c
,L

\ M*
' ,1

J*«Jii
Y^W5-

?A£ Ac4,i

Samples Affected

nu^^
i J

Ole^ ̂
\*s

-AIIS& f*M<7
v/bM*ti*tll3**W-

n M Rid -c}t'q
/ Isp attpk CMC >H*-3ptt

M>I\&M

s

1. Was a pre-digestiojumKrix spike prepared at the requiredlrequency of once every 20 samples, or every SDG (whichever is
more frequent)? CX»*^- No V - A»i) / AT- /W^

2. Was a post-digestion matrix spike analyzed^*!] ICP elements, except Silver, that did not meet the pre- .
digestion matrix spike recovery criteria? C£BS> No NA " i o*4 Or I ConC >H~3Q\*C.

3. Was a matrix spike prepared for each different sample matrix? (Yt£> No

COMMENTS

\

|,V>

I

I

I

I

I

I

I

I

I

I

I

1. If any analyte does not meet the •/• R criteria, qualify all associated samples using the following criteria:

Actions:

PERCENT RECOVERY,

<30% 30-74% <$$-KS$ >125%

Detected results J J V J
Non-detected Results R UJ V V

Note
If analyte concentrations In the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls
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VI. INORGANIC ANALYSIS WORKSHEET - LABORATORY DUPLICATES

MATRIX: <Jfrl /Utfy BATCH:

List all parameters that do not meet RPD or CRDL criteria.

Sample ID Analyte
Sample
Result

Dup. Results RPD Difference3 Action Samples Affected

££3
A* IS*

7-EL

i A)) .- All
Or

oi '-e,
fO\-E2'OI> -305-2. ••&.;

01- E 2 ON-afl-i sr
-0037 -x. ^-.a'\ Vs.'*

.* \ I _ _

-o&yA>r
fens 3/.0 -/
Cu ^>9 Pb

010 - I

-ay/-:
cosD*

0 : B_

1*9 -

COMMENTS

Actions:

1. AQUEOUS . '
If both sample values > 5'CRDL. estimate (J/UJ) all sample results of the same matrix if the RPD is > 20%.

If either sample value < 5'CRDL, and the difference between the duplicate and the original is > CRDL, estimate (J)/(UJ) all sample results of the same

2. SOLID
If both sample value > 5'CRDL. estimate (J/UJ) all sample results of the same matrix if the RPD is > 35%.

If either sample value < 5'CRDL. and the difference between the duplicate and the original is > 2'CRDL, estimate (J)/(UJ) all saoigle results of the

Difference = (Sample result - Duplicate sample result)
Include outliers for field duplicates (if applicable)
Note.
A duplicate sample must be prepared for each sample matrix analyzed or per batch, whichever Is more frequent

Inorg98.xls
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VII. INORGANIC ANALYSIS WORKSHEET - LABORATORY CONTROL SAMPLES

MATRIX: BATCH:

List all parameters that do not meet the percent recovery criteria.

LCS ID

A,, /

Me /
<,

Analyte

fe

Pb

41U

True Value

•

Found Value %R

U9.
*l

Action

Mr*
1

MMC, -

„

Samples Affected

Ah* *% MY ~S»b
v J

r-- "L 8f>-\w9

Note:

LCS with the same matrix as samples must be prepared for each SDG. y' •

COMMENTS

Actions:
Exception: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury.

PERCENT R
1. AQUEOUS
Detected results'
Non-detected results

2. SOLID LCS
Recoveries stipulated by EMSL

Detected results
Non-detected results

<50%
R
R

BELOW
CONTROL

LIMITS
J

UJ

aO-79% ( 80-120%^ >120%
J V^-J j

UJ V V

WITHIN
CONTROL

LIMITS
V
V

ABOVE^. .
CONTROL

LIMITS
J
V

Inorg98.xls
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IX. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS

MATRIX: .Sd./ /Lldff BATCH:

Serial dilution criteria only applies if the original sample result is at least 50* IDL and %D > 1 0%.

Analyte IOL

Q\ -K^U-30f>'^L

r A*
i Pi>

5k [v>2& 0.05

AA /fi>20) OiS
Pb<WD O.o L

50-IDL

i,S
£5"
1*0

Sample
Results

21.3

i?6

2.M

H3H
0.61

Serial Dilution
Result

m
2.a \

\.8\
5.6>y

05&>

%D

& /
li /

12

/^
w

Action

A^x

A^

L

one.

v

Samples Affected ' '

^k*1 "^

b •

^50*181 \ . /

' k ) Ohq ^

tl /

. • •

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:
Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. f ies") No
Serial dilutions were not performed for the following': '~

COMMENTS

.

Actions:

Estimate (J) detected results if %D is > 10%.
t

M2IES
If results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low.

Inorg98.xls



X. INORGANIC ANALYSIS WORKSHEET - SAMPLE RESULT VERIFICATION

BATCH: M\Q*ii?\

1. Describe any raw data anomalies (I.e.. baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.

2. List results that fall outside the linear range of the ICP instrument or the calibrated range of the AA or Cyanide instrument, and
were not reanalyzed.

3. Were ICP linear ranges obtained within 3 months of. and preceding, the sample analyses? Yes No -NA

510 o\
4. Were ICP interelement corrections obtained within 12 months of, and preceding, the sample analyses? Yes No NA

5. Were instrument detection limits present, found to be less than or equal to the CRDL, and obtained within 3 months of, and
preceding, the sample analyses? Yes No NA • , /

CML»jM.i3
6. Were all sample results reported down to the IDL If running CLP protocol? Yes No NA

I*
7. Were all sample results reported down to MDL rf running SW-646 methods? Yes No NA

8. Were sample weights, volumes, percent solids, and dilutions used correctly when reporting the results? Yes No

COMMENTS 3oil C I t\ -9 _£)_

Inorg98.xls
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I WATER QUALITY PARAMETERS WORKSHEET-HOLDING TIMES

MATRIX: /A/Afty » _ BATCH:

SAMPLE
ID

01 -E2-5W«8O
Ql-ti&l'3&0

Ol-&-$\MVt

c\i-&

«.

lQti-001-t

•oos'l
-305-2-

-(Xff-l
-307-2

PRE-

SERVED
Y/N

DATE
SAMPLED

OS'O'W

\1
05-074}

v,

ALKALINITY
ANALYSIS

DATE

$•««( /

•

jljftj.

>•»</

v

COMMENTS pH >WA»i//

C\ .5&I * X/1**^

TSS.T/tt-',/^
A Mi ̂ n

CHLORIDE
ANALYSIS

DATE

f

,

•IM /

L//

V

:ZZ-

FLUOniDE
ANALYSIS

DATE

<w

«

M/

^

NITRITE
ANALYSIS

DATE

*-u,S
ÎM*>5-I0

5-i«

(•ZAfcjj
SQLFATE'
SULFIDE

ANALYSIS
DATE

5-«WlX

1]_

( TDS7 ^
TSS

ANALYSIS
DATE

5wiX

%£
ANALYSIS

DATE

6"-l

«

9^

TIME-NOT

4ij7i
ftjj-u

<W5-<1

ACTION

Now

PJioS / ^^1 PJaoaik - /«* H«JA*/

ĵy| t̂/iB*jj ^bncJt/eJvAv / 2dJ*«viX
AOIOV»<\

zpy/ AlUlth^s ̂ M^^0 J

^. If holding times are exceeded, all positive results are estimated (J)
and non-detects are estimated and undetected (UJ).

2. If the holding times are grossly exceeded, the reviewer may determine that
all positive results are estimated (J), and non-detects should be rejected (R).

1
f"

1
1
1
1
1

ANALYTE
Chloride
Nitrate/Nitrite
Sulfate
Sulfide
Alkalinity
Tot. Dissolved Sol.
Tot Suspen'ted Soi.
Oil/Grease
Cyanide
Tot. Phosphate
Fluoride
Nitrite
ortho-Phosphate
Tot. Organic Carbon
Dis. Organic Carbon
Hardness
Ammonia
BOD/CBOD

METHOD HOLDING TIME PRESERVATIVE
325.2
353.2
375.2
376.1

SM 2320
160.1
160.2
413.1
335.3
365.2

300
354.1
365.1
415.1
415.1
130.1
350.1
405.1

28 days
28 days
28 days
28 days
14 days
7 days
7 days
28 days
14days
28 days
28 days
48 hours
48 hours
28 days
28 days
180 days
2fl_days
2 days

4 degrees C
4
4 degrees C
4 degrees C & pH >9 w/NaOH
4 degrees C
4 degrees C
4 degrees C
4
4 degrees C & pH >12 w/NaOH
4 degrees C & pH <2 W/H2S04
4 degrees C
4 degrees C
4 degrees C
4 degrees C & pH <2 W/H2S04
4 degrees C & pH <2 W/H2S04
4 degrees C & pH <2 W/H2S04
4 degrees C & pH <2 W/H2S04
4 degrees C

/Ul O*iu*J 66-174
Validator Date

i'' frj i Jf t^~Y
Reviewer /Date

Wqwk98.xls



II WATER QUALITY PARAMETERS WORKSHEET-CALIBRATIONS

MATRIX: /Jfr/fr BATCH:

List all parameters which did not meet the percent recovery for continuing or initial calibration.
ICV

CCV

Z£v*!s

rAfl

ANALYTE

C[
AyVVIMA

J,//#*/l/J*fe

3
/Aa

•fov/7/X5 .

Cuihk*t4*
f>ri

RfoAovfc/t

FOUND

qt**'md

PeeJiA*^

A > r,\

1. Was a CCV run every 10 samples?

TRUE

,

'<. /

/

tdrt

/<eS" "\

%R

t^W "A

CIA. ico
/Mjot#3
lU,&.ta-
)QQj \GC

/

ACTION

sj\fe(\e

T̂

SAMPLES AFFECTED

fc/v, &S'\\$9 s'
VI
I
J

-

No

2. Were the correct number of standards and blanks used to calibrate the instrument? £" ^Yes) No

3. Is the initial calibration correlation coefficient > = 0.995? <^s^ No NA T Phos - \.oooS

If no, list affected analytes and samples Cl -OA't&v^

COMMENTS ,S * O-WdS
•

Afoc : Pec/a 7»*p •• W£ '0M*Jt I**'*?
r ~

1. If any analyte does not meet the percent recovery criteria, follow the actions below.

PERCENT RECOVERY

<=50 51-84

Positive Results R J V J
Non-detects R UJ V V
2. If the minimum number of standards were not used for initial calibration or the instrument was not

calibrated daily and each time the instrument was setup, qualify the data as Rejected (R).
3. If the correlation coefficient was less than 0.995, qualify positive results as estimated (J)

and non-detects as estimated and undetected (UJ).

Wqwk98.xls
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1
1
1
1
1
1

1
•

Ill WATER QUALITY PARAMETERS WORKSHEET-BLANKS

MATRIX: Ww BATCH: Y2.}0^2.7\

List the largest positive and negative blank result >= |MDL| below

ICB
CCB
MB

/1?G

£cG'j

ANALYSIS

(jonh

AIW.
t&COs JJ

AotmOTih

tJOt -M>

Ptas 7
7 D^
755
£
"M

Gl
îrt^ofl* ft

/I/ T_Aj /I/TI nf
i VirUG*/ f'frnC

<^

t . IW0^)

BLANK
CONCENTRATION

A^
,

WO,

D

MD,AfD
Mn
NP
A/D

A//3w^
Ms
A//)/
NT\S
Vbs

. Was a blank run every 10 samples? (

. Use separate worksheets for soil and water blanks.

ACTION

t\JGfi*

\.

'^Yes^ No

SAMPLES AFFECTED

No '̂b./^

COMMENTS

• Actions:

1. If |Blank| < MDL, no action is taken.

1 2 . If Blank > - MDL. then all sample results > - MDL and < S'Blank are non-detected (U).

3. If Blank - < -MDL, all sample results > « MDL and < 5* |Blank| are estimated (J).

4. If Blank - < -MDL then all non-detected results are estimated (UJ).

1

1

1

1 . . Wqwk98.
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1
1
1
1
1
1
1

1
•

IV

ANALYTE

p).

£t*juc.\

A)Jcal*k
/\«mai/a
mm
T.Ph*
TD5
755
e^
fil

TRUE

WATER QUALITY PARAMETERS WORKSHEET-LAB CONTROL SAMPLES - -

MATRIX: A/fl/tf BATCH: \(2\OS2.9\

FOUND %R

<tt//to
IHS
\61S
\b\S
°tLJ

IMS
Ms

GMS
too/
°IHS

ACTION

' Jjow
1

1,

SAMPLES AFFECTED

A II *rfi A0-JJ9/7
AM) "/*> £»b Q£ i\ih<&

COMMENTS

Actions:

•

PERCENT RECOVERY
AQUEOUS LCS <50% 51-79% <^12 )̂ >120%

Positive results R J V J
• Non-detects R UJ V V

Lower
M SOLID LCS Control Limit Control Limit Upper Control Limit
• Positive results J V J

Non-detects UJ V V

Wqwk98.xls



1
1
1
i
i
i
i
i
i
i
i
••

V WATER QUALITY PARAMETERS WORKSHEET-DUPLICATES

MATRIX: IsJMt) BATCH: K 2)032. '?]

List all samples that do not meet % difference or CRDL criteria.
SAMPLE

ID

01- E2.-3J-0030

001 DUP

f f

fold c/up
— r

jy
CeUed

AW
DiftltO

U,

ArA*l

AMIMU

MLjtJft)

7 Pho^

703

jss
5'
d\'

ANALYTE

V

• /Jwfiti

OI-&&K

7.7V
JSfO
2\g

1A&
A/0
A/D
AVfi

n̂so
UD

53^
7<5.l

SAMPLE
VALUE

°T

7.77
IKAS)

l\t.

l\(*

A/0
X/£
A/D

OJ)*>
4mm

A/A
^T3&
dZ.O

DUP.
VALUE

/<|£>

<l^
/|?

<!/.
<D

^ /

"
* /

4 2
.5?

J

RPD

^2 J)
d-

V' •
/

A))%£i

ACTION

f\fcw

So.U c

-COS--

-A3Ctf -

•oof
307

fi;»X

SAMPLES AFFECTED

^1) ""/'fl c.n'lfii'6,

11
7.60
7^4 Z?»^

- 7.75
7.64 <l7.X^

r /• ,
AM rttU-JJfo

Cnto>'0i

. Was a duplicate sample analyzed every 20 samples? ^re£) No

. Was a Field Blank used for duplicate analyses? Yes r̂ ^S^

COMMENTS

Actions:
AQUEOUS:
If both sample values > 5*PQL estimate (J) all positive results and estimate (UJ) all non-detects if RPD is
If either sample value < 5*PQL and the difference between the duplicate and the original is > PQL then estimate (J) positive
values and estimate (UJ) non-detects.

SOLID:
If both sample values > 5'PQL estimate (J) all positive results and estimate (UJ) all non-detects if RPD is > +/- 35%.
If either sample value < 5'PQL and the difference between the duplicate and the original is > 2X PQL then estimate (J) positive
values and estimate (UJ) non-detects.

Wqwk98.xls
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VI WATER QUALITY PARAMETERS WORKSHEET-MATRIX SPIKE

MATRIX: BATCH:

Not required for Titrimetric analyses.

SAMPLE
ID

Ol-Ot.-SU-003-O
Ooifl)$

ANALYTE

A"*"?*"*

AAA0,
fiU7
S
C\

SPIKED
SAMPLE
RESULT

SAMPLE
RESULT

SPIKE
ADDED %R

*&
)03^
IS/
w
DO/

ACTION

Afiif- 1
./

SAMPLES AFFECTED

' l\\\ rf* cde»b

1. Was a matrix spike prepared at the required frequency of once every 20 samples or per batch? £Yes} No

2. Was a field blank used for spike analysis? ' Yes f"^

COMMENTS ^ "

Actions:

1. If the sample concentration exceeds the spike concentration by a factor of 4 or more, no action is taken.
2. If any analyte does not meet the % R criteria, take the following actions.

Percent Recover
<30% 30-74% 75^125%

Positive Results J J

Non-detects R UJ V

Wqwk98.xls



I
I
•

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

VII WATER QUALITY PARAMETERS WORKSHEET - SAMPLE RESULT VERIFICATION

MATRIX: fajMC/ BATCH:

1. Describe any raw data anomalies (i.e., baseline shifts, negative absorbances, legibility, etc.)

2. Describe any transcription or calculation errors.

Do all results fall within the calibrated range of the instrument? vYes^x No

If no, list all results outside calibrated range.

OMMENTS

wqwk9o.xls
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